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 Progras Learning CExperience Guide

COURSE: BASIC DRAWING

DESCRIPTION:

Basic Drawing is a course designed to develop the fundamental skills of drafting using
mechanical instruments. The course includes 1etter1ng, sketching, instrument useage, geo-
metric construction, dimensioning, and multi-view prOJect1on Students will prepare draw-

ings according ASNI specificatirns and develop skills in accuracy, line conventions, neat-
ness and speed.

RATICNALE :

Many problems which exist in the world today are caused by the fact that people do not
understand each other. There are many different languages, dialects, and interpretations

of words which can lead tu poor communication and misunderstanding. This causes a breakdown
in the exchange of techrical inforr.tion.

There is one universal language, hov2ver, which is understood by all men. It is the language
of pictures or otherwise known zs the "Graphic" language. There are two types of drawings
which man has adopted, to serve his purposes: 1) Artistic, and 2) Technical. In this
course, we will only deal with the latter. Technical drawings are used in all industrial
related occupations and workers, called draftsmen, must possess certain skills to keep the
language of drawing universal. W~ will study those basic technigues.

PREREQUISITES:

Prescribed entry levels in Math and Communication Skills.

OBJECTIVES:

The student will develop skills in tool useage lettering, geometric construction, shape de-
scr1pt1on, (orthographic projection) orthographic and other forms nf projecticn, dimension-
ing, intersections, developuxnts, mapping and working drawings.

RESOURCES::

*Start with the Printed Materials on Resource list.

GENERAL INSTRUCTIONS:

This course has thirteen units. Fach unit has a Unit Learnirg Experience Guide (LEG) that
gives directions for unit completion. FEach unit consists of Learning Activity Packages (LAPs)
that provide specific information for completion of a Tearning activity. Pretesting results
direct the student to units and performance activities.

Principal Author(s): C. Wetterling, J. Wheatley
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GENERAI. INSTRUCTIONS (continued):

The general procedure for this course is as follows:

1. Read the assigned Unit LEG for this course. :

2. Begin and complete the first assigned LAP as explained in'the Unit LEG "General In-
structions™. :

3. Proceed to, and complete, the rema1n1ng LAPs in the unit.

4. Take the unit tests as described in the Unit LEG "Eva1uat1on Procedures."

5. Proceed to the next assigned unit in this course.

6. Follow steps 1 through 4 for all requ1red units for this course.

7. Take the course post test as described in the "Evaluation Procedure."

*NOTE : As a draftsperson you will be expected to work independentiy--the more

- independent you are, the better. Therefore, in this course, you will
be expected to work independently, unless directed to do otherwise.
In most LAPs you will be directed to specific reference books. You
are expected to read and find out as much as possible from these and
other available texts before asking questions of your instructor.
The resources may or may not be available or may not give you the
best explanation. When this occurs check the o*her.available resources.

UNIT TITLES:

.01  Mechanical Drawing

.02  Lettering

.U3  Geometric Construction

.04 Shape Description

.05 Multiview Projection and Drawing Reproduction

.06 Dimensioning

.07  Section Views

.09 Auxillary Views

.10 Templates

.11 Pictorial Drawings

.12 Mapping

.13 Intersections and Developments :
.14  Working Drawings A

EVALUATION PROCEDURL :

Course evaluation is by pre and post testing using a mu1t1p1e choice type of test, and
thru performance testing.

A course pretest is used to determine which units, if any, the student may be able to
validate. The student is considered validated for a marticular unit if 4 out of 5 items
are correctly answered for each LAP part on the course pretests and if the student also
satisfactorily comp]etes the unit performance test. Unit perfonnance tests validation
procedures are given in the "Evaluation Procedure" section o¥ the Unit Learning Experience
Guide (LEG).

A course post test will also be taken by the student to determine any changes resulting
from taking all or part of the course.
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Printed Matertals

. Basic Technical Drawing. Spencer and Dygdon, Macmillan Company, New York, 1968.

. Catalog collection (Building Trades supplies).
. Drafting Technology. Rotmans and Horton, Delmar Publishers, 1967.

Engineering Drawing and Graphic Technolngy. Eleventh Edition, French and Vierck,

McGraw-Hi11 Book Company, 1973.

. Mechanical Drawing. French and Svenson, Webster Division, McGraw-Hi1l Book Company, 1968.

. Technical Drawing. Sixth Edition, Giesecke, Mitchell, Spencer and Hill, Macmillan Com-

pany, 1974.

. Technical Drawing Froblems. Series 1, Giesecke, Spencer, Mitchell and Hill, Macmillan

Company, 1967.

. Assorted references as required by individual need.

Audio/Visuals
. Drafting Series. (Set of 5 filmstrips and audio/cassette tapes), Noubleday Media.
. Video cassettes (coded to each unit) -- FTC produced.
Equipment

. Basic drafting tools: adapter, compass

board, drafting
brush, drafting
drawing set
eraser, electric
erasing shield
french curve
holder, lead
holder, pan (Leroy)
knife, X-acto
lead pointer
lettering guide, Ames or equivalent
lettering instrument, mechanical (Leroy or equivalent)
pens, Leroy (sizes as required)
protractor
scale, architect
scale, engineer
scissors
scriber, lLeroy
templates, Leroy (#120, 140, and 175)
templates (assorted to need)
triangles (30° x 60° and 45°)
T-square
Diazo developer and printer.
Light box (minimum 24" x 36").
Cutter, paper (24" or larger).

. Drafting furniture: stool, drafting

table, drafting (with T-square, parallel rule and/or drafting machine).
light, drafting
Player, audio/cassette.
Projector, filmstrip.
Transfer materials and tapes.

. Sony video cassette player/monitor.
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79.01.01.01

1.

Hard leads are used:

for general purpos~ - rk in mechanical drawing.
when extreme accur .- s required and for basic construction lines.
for art work but nc- 9r mechanical drawing.
only on hard paper.

a0 o

¥

Medium leads are:

used only on medium paper.

used when extreme accuracy is required and for basic construction lines.
the standard leads for general purpose work in mechanical drawing.

used fcr art work.

aoow

Object 1ines (visible lines) are:

lighter and thinner than construction lines.

made with a 6-H lead and are the same weight as center lines.
heavier than center lines or extension lines.

made with a soft lead 1ike 2-B or 2-F.

ao oo

Wherever possible, pencil lines should be:

wider than ink lines.

thinner than ink Tines.

wider or thinner than ink lines.
the same width as ink lines.

Q.0 o

In our course, it is suggested you use which lead for construction lines:

x

20 o
[0 I~ e ol o]

-H
-H

79.01.01.02

6.

When mounting paper to the drawing board, the top edge of the paper is Tined
up with:

tape and tacks.
a large triangle.

the compass geometric method.
the top (working) edge of the T-square.

. 6
Familv Trairing Center. ine.

ao o
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79.01.01.02 (cdntinued)
7. The paper is held to the board with:

nails or brads.

glue.

drafting paste.

staples, thumb tacks, or tape.

oo oo
e s e e

8. Paper is attached to the board by right handers in which sequence?

Lower right, upper right, lower left, upper left.
Llower left, upper left, lower right, upper right.
Lower right, Tower left, upper right, upper left.
Upper left, Jower right, upper right, lower left.

O o

9. If the drawing paper is not cut straight, it should be:

aligned by using the straightest edge possible.
thrown away.

used for scratch japer.

returned to the storage cabinet.

a0 oo

10. Drawing paper should be placed:

a. up-side down.
b. on top of the T-squaie.
» c. away from the working edge and close to the bottom of the board.
d. close to the working edge and away from the bottom of the board.
| 79.01.01.03

| 11. To draw a horizontal line, the T-square should be held:

| . at the end of the blade.

firmly and tight against the paper.
with the compass or dividers.
loosely und zway from the papger.

a0 oo

[ 12. When drawing horizontal 1lines, the lead holder should be heid:

45 degrees to the paper in the direction of the line.
60 degrees to the paper in the direction of the line.
vertical to the paper in the direction of the line.

30 degrees to the paper in the direction of the line.

a0 oo

I>

i 12, horizontal Tine is drawn:
from left to right if you are right handed.
from right to left if you are right handed.
from left to right if you are left handed.
from left to right or right to left.

oo o
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79.01.01.03 (continued)

c2-1

14. When drawing horizontal lines, the lead holder should be:
a. turned from side to side. :
b. held #irmly and not rotated. :
c. rotated as ripidly as possible. ;
d. rotated slowly to wcar the point evenly. i
15. When drawing horizontal lines, the head of the T-square:is held:
a. on top of the board.
b. Toosely. :
¢. firmly against the working edge of the board. _
d. on the bottom of the board. i
79.01.01.04 _
16. When drawing vertical lines, the lead holder should be held:
a. 45 degrees to the paper in the direction of the 1in§.
b. 60 degrees to the paper in the direction of the line.
c. 30 degrees to the paper in the direction of the lirne.
d. vertical to the paper in the direction of the line.
17. When drawing vertical lines, the lead holder should be::
a. held firmly and not rotated. ?
b. turned from side to side. '
c. rotated as rapidly as possible.
d. rotated slowly to even wear on the lead.
18. To draw a vertical line, you would use:
a. the T-square with the head held against the top of ‘the board.
b. the architects scale. :
c. either you 30/G0 triangle or your 450 triangle.
d. your druwing set. i
1. When drawing vertical lines and great accuracy is required:
a. toe the lead holder in against the T-square.
b. toe the lead holder in against the triangle.
c. use a harder drawing board.
d. don't draw the Tine.
20. When drawing vertical lines and the edge of the triangte is too sharp:

a0 oo

throw it away.

sand the edge 1ightly with #00 sand paper.
sharpen the lead.

don't draw the line.
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79.01.01.05
FIGURE #1
21. In Figure # 1, distance A is:
@
a 1.65 inches. 5
b. 1% inches. RERERESRRRRERRRNRR
c. 2.5 inches. (}0 A I A,/J>\~"£f ]:
d. 3 1/16 inches. L
o~ , .
22. In Figure # 2, distance O to B is: ® fel FULL SIZE ©
a 1 inch.
h. 100 inches.
c. 100 feet.
d. 10 feet.
FIGURE #2

23. In Figure # 2, the 10 means:

: . @
10 graduations to the inch. .
10 inches to the graduation

a.
b. . ,

c. a 10 to 1 scale. (}0 FEETTT illJ' LA LR
d 0 1\15( 2

the scale is 10 inches long.

L/\ﬁ?A/‘\/‘/k‘%
24. In Figure # 2, the distance form 0 to 2 is: & ccale 1" = 10C°

a 2 inches.
b. 20 meters.
c 200 feet.
d 200 units.
FIGURE #3
25. In Figqure # 3, distance A represents:
a 7 feet.
b. .7 inch. e— M‘*@’,
c. 7 meters. (" [llll l]TIIIW IFT It
d. .7 feet 101, ]

——Scale 1"=]1"m——
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79.01.01.06
FIGURE #4
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26. When centering a two view drawing:

distance A can be any length you decide.
distance A never equals distance B.
distance A always equals 2 inches.
distance A always equals distance B.

oo o

27. The formula Jor vertical spacing is: (use Figure #4)

A plus B divided by 2.

A plus B divided by 3. _
H minus (J plus G) divided by 2.
H minus (J plus G) divided by 3.

a o o

28. The formula for horizontal spacing in 2 2 view drawing is: (use Figure #4)

I minus F divided by 2.
I minus F divided by 3.
C plus D plus E divided by 2.
d. C plus D plus E divided by 2.

oo
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79.01.01.06 {(continued)

29. When spacing a two-view drawing, the width of the top and front views is:

different by 1 inch.
the same.

different by 2 inches.
different by 3 inches.

DR =]

[l
'

30. Using Figure #4, what dimension represents object height?

a. H
b. Jd
c. D
d. G
79.01.01.07 FIGURE #5
4* I —p
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31. When centering a 3-view drawing (as in Figure #5):

distances A and B are always equal.
distances D and F are always equal.
distances D and C are always equal.
distances H and G are always equal.

a0 oo
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79.01.01.07 (continued)

32. The formula for horizontal spacing is: (use Figure #5)

A+B+ (= by 3.

I - (2 XK) =+ by?2.
(4 + B+ C) + by 2.
I - (K+H) s+ by 2.

H
o0 oo

33. The first step in drawing a 3-view drawing s to:

draw circles and arcs.
draw horizontal lines.
draw vertical lines.

determine the spacing.

an oo

34. The formula for vertical spacing is: (use Figure #5)

a. J - (H+G) + by2.
b. Jd - (HX2) + by 3.
o J-(H+E+G)+by?
d. (D+E +F) =+ by 3.

35. What dimension on Figure #5, represents object width:

a0 oo
[ ep Jbr g

79.01.01.08

36. When drawing ink lines, the ruling pen should be:

at an angle of 85° to the paper in the direction of the line.
at an angle of 60° to the paper in the direction of the line.
at an angle of 90° to the paper in the direction of the line.
at any »ngle that is comfsrtable.

O o oo

37. When drawing ink lines, the automatic reservoir pen should be:

at an angle of 60° to the paper in the direction of the 1line.
at an angle of 90° to the paper in the direction of the line.
at an angle of 452 to the paper in the direction of the line.
at any angle that is comfortable.

a0n oo

38. Thicker ink lines with the ruling pen are caused hy:

fresh ink and a clean pen.
rapid movement of pen.
sharp nibs.

all the above.

a0 o
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79.01.01.08 (continued)

39. When inking or tracing a pencil line, the ink 1ine should be:

above the pencil line.
centered over the pencil line.
below the pencil line.

Tonger than the pencil line.

a o o

40. Lettering, straight lines, curves, and arcs can be done with:

the ruling pen, LeRoy pen, and lead holder.
lead holder, ruling pen, LeRoy pen, and pencil.
ruling pen and LeRoy pen.

LeRoy pen ard lead holder.

aoow

79.01.01.09

41. In Figure #6, B8 shows:

visible Tine covering a center line.
visible T1ine behind a center line.
visible Tine behind a hidden line.
visible Tine covering a hidden line.

a0 oo
[e TR« TRy e TR o}

FIGURE #6 FIGURE #7

l/PR '/PA

i B

- | 8
.-..‘.\.\- (o
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42. In Ficure #7, C shows:

visible line covering a hidden line.
hidden line covering a center line.

hidden line covering a visible 1line.
visible 1ine covering a center line.

o0 o
[SURRE SV VR o 1]

43. In Figure #7, A is a:

center line.
hidden line.
visible line.
construction line.

a o oo
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79.01.01.09 (continued)

44. In Figure #7, D is a:

visible line.
center line.
hidden 1line.
construction line.

a o oo

45. The corregt order of 1ine precedence is:

a. hidden, center, and visible.

b. center, visible, and hidden.

c. visible, center, and hidden.

d. visible, hidden and center.
79.01.01.10

46. Objectives in drafting are:

a. accuracy, speed, legibility, and neatness.
b. equipment, instruments, books, and pencils.
c. reading, slow drawing, ink and test books.
d. neat drawings, slow work and no accuracy.
47. A pencil drawing, not for reproduction, is made on:

poiyester film.

tracing cloth.

tracing paper.

drawing or detail paper.

a0 oo

48. To draw mechanical curves other than circles or circular arcs use a:

a. cocmpass.

b. electric eraser.
c. drafting machine.
d. french rirve.

49. To save time when drawing symbols and repetitive features, use:

templates.

compasses.

T-square and triangle.
a drafting machine.

oo oo

50. To make accurate measurements without damaging the scale:

a. take measurements directly off the scale with dividers or compass.
b. place the scale on the drawing and make short dashes at right
angles to the scale.
€. use a ruler.
d. set off distances individually by moving the scale to a new position each time.

ERIC 14
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5l1. The U.S. Standard Style of Lettering is most often used on:

architectural drawings.
machine drawings.
mapping drawings.
all of the above.

a0 o

52. The most common letter height used on drawings is:

a. 172" c. 1/8"
b. 1/4" d. 1/16"

53. The height relationship of lower case letters to upper case letters in
U.S. Standard is:

1/2 or 2/3 c. 1/2 or 3/4
3/4 or 3/5 d. 3/5 or 2/3

o o

54. Which of the following is the correct method of writing fractions using
the U.S. Standard Lettering Style? l;

. % . 3
. 3/4 ¢ 7/6

55. For proper spacing of the letters in a word:

a. every letter should be an equal distance apart.
b. the areas between letters should be equal.
c. the space between letters should be equal to the letter O.
d. each letter should be 1/16" apart.
79.01.02.02

56. Which spacing is not available on the Ames Lettering Guide?

a. 178" c. b5/32"
b. 1/10" d. all are available

57. The Ames can be used for drawing:

vertical guide lines.
inclined gquide lines.
horizontal guide 1ines.
all the above.

oo oo

58. The Ames letter Guide is used with:

a 6H lead in a lead holder.
b. 2H lead in a iead holder.
c. the LeRoy Scriber.

d. a compass and lead.

oy
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79.01.02.02 (continued)

59. The numbers on the bottom of the disc in the Ames instrument indicate:

the number of Jetters to the inch.

the heights of letters in thirty-seconds of an inch.
the angle to use for slant lettering.

the fractions that can be drawn.

oo oo

60. The Ames lettering instrument is used to:

draw capital letters.
draw small letters.
draw guide lines.
draw numbers.

oo ow
e v & .

79.01.02.03

61. The numbers on the LeRoy templates (80, 100, 120, etc.) indicate:

the letter height in thousandths of an inch.
the number of letters to the inch.

the recommended pen size.

the letter height in thirty-seconds of an inch.

a0 o n

62. The numbers on the LeRoy template (00, 0, 1, 2, etc.) indicate:

the number of letters to the inch.

the recommended pen size.

the letter height in thousandths of an inch.
the letter height in thirty-seconds of an inch.

o0 oo

63. When using the LeRoy, the template is placed:

along a french curve.
along a straightedge.
on top of the scriber.
on top nf tiie varigraph.

oo oo

64. The LeRoy Scriber can be adjusted to:

scribe edge letters.

draw script Tetters.

draw vertical letters only.
draw inclined letters.

0o ow

65. Which template will make the largest letters?

a. 61-1250-24PC c. 61-300-350CL
b. 61-300-290CL d. 61-300-80CL
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79.01.03.01

66. Figure #8 is a solution to the problem of:

a. drawing lines parallel to AB.

b. dividing 1ine A into a number of equal parts.
c. constructing a development.

d. dividing Tine AB into number of equal parts.
FIGURE #8

67. Two lines which are parallel are two lines which:

a. divide one another into two equal parts.
b. extend in_the same direction and never intersect.
c. form a 90  angle with one another.
d. never touch the horizon.
79.01.03.02

68. To intersect means to:

a cut across.

b. divide into two equal parts.
C. use a compass on it.

d. use dividers.

69. To bisect means to:

construct a line at 900 to another line.
split into paris.

divide ‘Fi.to 2 equal parts.

divide into 2 equal parts.

a0 o e

79.01.03.03

70. Which of the methods below is not a method of enlarging a drawing?

a. grid squares c. axionometric
b. diagonal d. proportional

71. Which of the methods of enlarging a drawing use a special dividers?

a. grid squares c. axoinometric
b. diagonal d. proportional
? 7
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79.01.03.04

72. The interior angles of any triangle total up to:
a more than 0 degrees but less than 90 degrees.
b. 90 degrees.
c. 180 degrees.
d. more than 90 degrees but less than 180 degrees.
73. An example of a polygon is:
a. <:]
e
oo X
a. C—
79.01.03.05
74. A triangle with two sides equal and two angles equal 1is:
a. right triangle. ¢. obtuse.
b. scalene. d. isosceles.
75. A triangle with no sides or angles equal is:

a. 1isosceles. c. equilateral.
b. obtuse. d. scalene.

79.01.03.06

76.

77.

The side of a right triangle that is opposite the right angle is:

a. the secant. ¢. the hypotenuse.
b. the chord. d. the isosceles.

If you bisect the angles of a triangle, the bisectors will:

be concentric.

be perpendicular to each other.

meet at one point.

pass through the center of the opposite side.

Qo oo

&

c2-0
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79.01.03.07

78. An eguilateral triangle has:

a 90 degree angle.

three sides unequal.

three sides equal.

at least one 75 degree angle.

a0 oo

79. An equilateral triangle contains at least one angle of:

a. 60° c. 459
b. 300 d. 90°
79.01.03.08

80. The diagonal of a square:

is twice the length of a side.
bisects a corner angle of the square.
is perpendicular to a corner angle.
biseats a side of the square.

anoe

81. The sum of the interior angles of a square is:

a. 90°

b. 180°

c. 360°

d. dependent on the length of the sides.

79.01.03.09

82. When a square is inscribed in a circle, the diagonal of the square:

bisects the sides of the square.

is the diameter of the circle.

ijs the radius cf the circle.

is eq il to the perimeter of the circle.

a0 o

83. When a square is inscribed in a circle, the center point of the circle:

is on a corner of the square.

lies on a side of the square.

is closer to the angles of the square than the sides.
is at the intersection point of the diagonals.

ao oo

b
o)
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79.01.03.10

84. To circunscribe a square on a circle means:

to place the circle outside the square.
to place the square inside the circle.
to place the square outside the circle.
to place the corners of the square on the circle.

ao oo

85. When a square is circumscribed on a circle:

a. the lTength of a side is the diameter of the circle.

b. the length of a side is the radius of the circle.

C. the length of the diagonal is the diameter of the circle.

d. the length of the diagonal is the radius of the circle.
79.01.03.11
86. Figure #9, shown below is:

FIGURE #9
a. an octagon. C. a decagon.
b. a pentagon. d. a hexagon.

87. The interior angle A shown in Figure #9 is:

72 degrees.

a right angle.

108 degrees.

not equal to angle B.

Q0 oo

79.01.03.12/.13

88. The interior angle of a hexagon is:

a. 6000

b. 12

C. 308

d. the same as a square.

89. The construction shown in Figure #10 below is preiiminary to the completion of:

a pentagon. FIGURF #10
a nonagon.
a octaqon.
t hexagon.

ST oo

-
—

AN)
-
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79.01.03.12/13 (continued)

90. In all hexagons, the distance from the center point to a vertex is:

a. equal to the diameter of a circle inscribed within the hexagon.
b. equal to the length of a bisector.
c. shorter than the length'of a side of the hexagon.
d. equal to the length of a side of the hexagon.
79.01.03.14

91. An octagon has how many vertexes?

a. 4 c. 8
b. 6 d. 10

92. What is the sum of the interior angles of an octagon?

a. 135° c. 720°
b. 360° d. 1080
79.01.03.15

93. A straight 1ine which connects 2 points on the perimeter of a circle or
arc and does not pass through the center is a:

a. chord. ¢. radius.
b. diameter. d. tangent.

94. Two circles or arcs which have a common center are said to be:

a. tangent. c. eccentric.
b. concentric. d. ellipsoidal.
79.01.03.16

95. A method of finding the center of an arc or circle is to:

a. vonstruct a line tangent to the circle or arc.

b. rectify the arc or circle.

c. intersect the arc or circle.

d. bisect any 2 chords on the arc or circle.
79.01.03.17

96. A line that is tangent to a circle:

is perpendicular to the circle's radius at the tangent point.
is parallel to the circle's diameter at the tangent point.
touches the circle in 2 places.

passes through the center of the circle.

ao0ooN

b
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79.01.03.18

An arc tangent to a straight line:

79.01.00.00. C2-0

touches the line at one point only.

passes through the 1ine at the point of tangency.
bisects the line.

uses the line as a diameter.

To locate the center of a circle tangent to two intersecting straight lines,

bisect each line.
construct lines perpendicular to the circle.
construct lines parallel to the given lines and the radius of the

97.
a.
b.
c.
d.
79.01.03.19
98.
you would:
a.
b.
c.
circle away.
d.

bisect the angle between the lines.

79.01.03.20

To find the point of tangency of two tangent circles, draw:

a straight line connecting the circle centers.
a perpendicular to the arcs.
a straight line parallel to the plane of intersection.
an arc with radius of R + RI.

The quickest and easiest method of drawing an ellipse is:

the 4-center method.

with a template.

the trammel method.

the concentric circle method.

FIGURE #11

method of drawing an ellipse shown in Figure #11 is:

99.

a.

b.

cC.

d.
79.01.G3.21
100.

a.

b.

c.

d.

101. The

a. the

b. the

c. the

d. the
102.

concentric circle method.
trammel method.

axes

method.

approximate four-center method.

Which of the following ellipses would appear the flatest?

a0 oo

one
one
one
one

with
with
with
with

a major diameter of 2"
a major diameter of 9"
a major diameter of 6"
a major diameter of 2"

and minor diameter of 1 3/4".
and a minor diameter of 6".
and a minor diameter of 2",
and a minor diameter of 1".
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79.01.03.21 (continued)
103. If the major axis and the minor axis of an ellipse are equal, the ellipse is:
a approximate. c. a line.
b. accurate. d. a circle.
104. The most accurate method of drawing an ellipse is:
a. with a template.
b. by the 4-center method.
c. by the concentric circle method.
d. by the trammel methond.
79.01.03.22
105. Learning the correct methods of geometric construction is important because:
a geometric construction jobs pay well.
b. all objects are made of points, straight lines or curves.
c. you cannot pass the post test without it.
d it will help you with template work.
79.01.04.01
106. The top view of Figure #12 should look like:
FIGURE #12
A 8 0
107. The right side view of Figure #13 should Took Tike:
FIGURE #13

~

TOP
A 2 c D | é

Frt.
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79.01.04.01 (continued)

108. The front view of Figure #14 should look like:

A B C D
— — Figure 14

-— . - gl

109. The depth dimension of an object can be found in:

the front and top view.
only the right side view.
the top and right side view.
only the top view.

a0 o

110. The top, front, and right side vews are:

a. the only views possible.

b. the easiest to draw.

d. the most common views used in Mech Dwg.
d. always necessary to show an object.

79.01.04.02/03

111. An easy way to project dimensions is the:

a. miter method.

b. four point method.
c. horizontal method.
d. vertical method.

112. Another method of transfering dimensiors is to measure from a reference line using:

a. the 3C-oU0 triangle.
b. che lead holder.
¢. the 3-point ruler.
d. the dividers.
113. Which of the views are Toy
numbered correctly with
respect to Figure #157? 2 a v
[{+} A
a. top .
b. front . /o LA
c. right side FIGYRE #15 s 8
d. none ! 3
e 418
9 [
8 ?
n.S.

24
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79.01.04.02/03 (continued)

114. When drawing a 3-view orthographic projection, the height dimension is found in:

the ton and front views.

the top and right side views.
the front and right side views.
all the views.

a0 oo

115. In orthographic prejection, the projectors are:

a. perpendicular tc the plane of projection.

b. para]lel to the plane of projection.

c. at a 45 angle to the plane of projection.

d. concentric with the plane of projection.
79.01.04.04

116. To complete the views in Figure #16, there should be:
FIGURE #16
a. an object 1ine from b %o d.
b a hidden line from b to d.
¢. an object 1ine from a to c.
d a hidden line from a to c.

117. To complete the views in Figure #17, there should be:
FIGURE #17

a. an object line from e to f.
b. a hidden line from b to d.
c. an object 1ine from a to c.
d. an object 1ine from b to d. \__J//R\
—
T 11
. 1
f cd

79.01.04.05/06

118. Isometric drawings should be made according to which axis shown below?

[N
1
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79.01.04.05/06 (continued)

119. in an isometric drawing, the 90° anqle hetween a horizontal plane and vertical

plane appear, a4
a. 90° c. 45°
b. 120° d. 30°

FIGURE #18
120. Which line in Figure #18 is not true iength?

AB c. DC

ac L)
b. BC d. DB &

121. Which object below is an isometric projection of Figure #19?

a. C.
Tor
FIGURE #19
b d. .
!
FRow T
Rienr S10¢

122. The term isometric means that all angles on the projection are:

a. equal. c. perpendicular.
b. paralie:. d. not equal.
79.01.05.01

123. Multiview means:

a. one view. c. two or more views.
b. two views. d. three views.

124. The top view in a multiview drawing provides:

depth and height dimensions.
height and width dimensions.
depth and width dimensions.
no use ful purpose.

oo o
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79.01.05.01 (continued)

125. The top, front and bottom views are:

aligned horizontally and are the same height.
aligned vertically and are the same height.
aligned horizontally and are the same width.
aligned vertically and are the same width.

ao oo

126. Depth dimensions in the top and right side views:

must correspond in the front and back.

must correspond with the bottom and left side views.
must correspond in all the views.

do not correspond in any view.

a0 oo

127. A1l points on a view will:

a. uroject to all other remaining views.

b. be visible points on the remaining views.
c. cannot be located on the remaining views.
d. be hidden points on the remaining views.

79.01.05.02

128. Which object below is drawn correctiy?

rIJ!} /\lrj— ﬁ _\__]

129. The views necessary to completely describe the object shown in Figure #20 are:

FIGURE #20
a. 1, 3, and 6.
b. 1, 6, and 7. ;
c. 1 and 4.
d. 1 and 3. )
o 2
2 o - 4
N4 A
' 'S
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79.01.05.02 {continued)

130. The top viéw of Figure #21 looks Tike:

a. C.
@l_[\_ G} FIGURE #21
b. d.

) none of

¥ @ these.

79.01.05.03/04

131. The type of reproduction process used in this class is:

a. blueprinting., c. Tlithograph.
b. diazo grinting. +. . d. ¥xeroxing
, I Py Lf-,_“_ T : . )
132. Which speed of paper must béﬁwr&\'a;:.the iligwest machine speed?
a. 10 c. 5 o
b. 7 d. print paper
133. If a print ccmes out with blue background, you should:
darken the lines.
erase the background.

speed the machine up.
slow the machine down.

Q.o oo

134. Which combination of line and material requires the slowest speed setting
on the machine?

ink, mylar, and speed 9 paper.

ink, vellum, and speed 10 paper.
pencil, myiar, and speed 9 paper.
pencil, vellum, and speed 10 paper.

a0 oo

135. The reproduction process we use takes how many steps?

a. 1 c. 3
b. 2 d. 4
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79.01.06.01-.04 |

136. The best method of dimensioning is:

a. b. c. d. all are equally: good.

1 [
P ] |
4&1 |

— — —¢-
SRR
Lﬂ'——’l

'

~— -

I:}

1 I T A

| I ohT

ZDRILL £ DRILL

137. The correct way to dimension a cylindrical object is:

A. b c. d.

(el |

/v

138. Line 2 in Figure #22 is:

¥
a. a dimension line. | FIGURE #22
b. an extension Tine. i
¢. a continuation line. |
d. an oktject line. te— | 7 —*
bt | ,-{)
1 FIGURE #23
{

flz @

{ t“/n i F ——]

4 -

P
I
B
139. The size dimensions shown in Fiqure #23 are: r&a ,1
a. C, D, E, and F. ‘ . ’WT
b. A, D, E, and F. o
c. B, D, E, F, and G. L2 ‘ J._._... £
d. all dimensions are size dimensions. A - - l_
T-—AC.L-\"‘ o D e




Page 25 79.01.00.00. C2-0
79.01.06.01-.04 (continued)

140. The location dimensions in Figure #23 are:

a. D&B c. A&B
b. A&C d. E&F
141. Drawings should be made to scale, and the scale should be indicated:

on the object.

in the title block.

outside the border line.

only when smaller than full scale.

o0 T o

142. Dimensions are given in the form of:

a. linear distances, angles, or notes.
b. fractions only.

c. decimals only.

d. arrowheads.

143. If all dimensions are read from the bottom of the sheet, it is:

dimensioned poorly.
confusing.

the aligned method.

the unidirectional method.

a0 ow

144. Which line below is not a type of line used as a dimension line?

a. extension c. leader
b. center d. hidden
145. The dimensions shown in Figure #24 are __dimensions.
FIGURE #24
a. equal
b. shape
c. size
d. location
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79.01.07.01-.09

146. The sectional view illustrated in Figure #25 is:
FIGURE #25

turned section.

removed section. | 1

revolved section.

center section.

Ao oo
[SUNN VI « T <

147. The sectional view produced according to plane A in Figure #26 would be:

an alternate section. FIGURE #26
a half section.
an auxiliary section.
a full section.

Ao ow

148. The sectional view illustrated in Figure #27 is:

FIGURE #27

a full section.
a one-fourth section.
a broken-out section.
a half section.

Ao oo

RMNAN

——de

149. The correct sectional view of the Figure #28 is:
FIGURE #28

-y

a.‘ b. c. ’ d. //’f~.
' 7777 24 ' ‘
| ! ] -
oL ‘ 7 —
T ~ . i . -ﬁ-»-—m‘..-—-4 \ ‘
LL 77 777 =
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79.01.07.01-.09 (continued)
150. The object (Figure #29) represents a break in a long piece of:
FIGURE #29
a. round solid material.
b. elliptical solid material.
c. elliptical tubular material.
d. round tubular material.
151. Section A-A on Figure #30 is a:
FIGURE #30
a. broken out section. -
b. removed section. = A / g
c. aligned sectioa. /i227 9;
9 . % g
d. auxiliary section. : 51442; v P
~>- A /4
A A
152. Section lines may indicate what about an object?
a. the weight.
b. the material.
c. the density.
d. the hardness.
79.01.09.01-.04
153. The nlane shown in Figure #31 that would project true shape in an auxiliary

view is:

FIGURE #31
plane A. c. plane C.
plane B. d. plane D.

o o

=5
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79.01.09.01-.04 (continued)

154. An auxiliary view is a view which shows an angle surface:

from the side.

as a skewed plane.
true size and shape.
from above.

oo oo

155. The plane that would project true shape in the rear view of Figure #31 is:

plane D. c. plane B.
plane A. . d. plane C.

c &

156. The Plane DEH shown in Figure #32 will project true shape in:
FIGURE #32

an auxiliary view.
the top view.

the right side view.
the front view.

a0 oo

157. Plane CGFHE shown in Figure #32 will project true shape in:

a. the right side view.

b. the front view.

c. the top view.

d. an auxiiiary view.
79.01.09.05

158. A secondary auxiliary view is projected from which view?

a. primary auxiliary view.
b. right side view.

c. front elevation view.
d. top view.

159. A secondary auxiliary view is often necessary to show true size and shape of a(n)

a. 1line.

b. perpendicular surface.
c. angled surface.

d. skewed surface.
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79.01.10.01-.04

160. Which of the following are the four commonly used types of templates.

a. symbols, tapes, shapes, and heat.

b. stencils, outlines, burnishers, and letters.
c. burnishers, outlines, guides, and stencils.
d. pressure, symbols, shapes, and objects.

161. Which of the objects below are not commonly drawn with templates?

map symbols.
electronic symbols.
economic symbols.
architectural symbols.

a0 oo

162. Which is not a reason to use templates?

they speed up the drawing.

they are much more accurate than other methods.
there is such a large variety of templates.
they work well on repetative objects.

a0 oo

79.01.11.01

163. In an isometric drawing, angle B, shown in Figure #33 is:

FIGURE #33
a. 60 degrees.
b. 25 degrees.
c. 20 degrees.
d. 30 degrees.

164. In an isometric drawing, the number of principal views shown is:

four C. one
two _ d. three

oo

165. The type of axonometric projection shown in Fiqure #34 is:
FIGURE #34

a. isometric.

b. dimetric.

c. trimetric. A=8B=2¢C
d. none of these.
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79.01.11.01 (continued)

166. Measurements on an isometric drawing should be made:

vertical or horizontal.

with a metric scale.

parallel to the isometric axis.

so they are reduced by four-fifths.

a0 oo

167. A1l lines parallel to the isometric axis are:

perpendicular to the plane.
drawn true length.

angled surfaces.

drawn half size.

o0 o

79.01.11.02/03

168. The receding axis in an oblique drawing is drawn at:

an angle of 120 degrees to the other axis.
90 degrees to horizontal.

90 degrees to vertical.

any angle between 15 degrees and 75 degrees.

a oo

i69. A cavalier drawing is a type of:

oblique projection.
axonometric projection.
orthographic projecion.
perspective drawing.

oo

170. When drawing a cabinet oblique, the angle that the projectors make with the
plane of projection is always:

an oblique angle.
parallel.

45 degr-=2s.

120 degrees.

aooe

171. When the receding lines are drawn to half size, the drawing is:

a cabinet projection.

a cavalier projection.

an orthographic projection.
a half-scale projection.

oo oo

172. On an oblique drawing, the object is positioned so most of the arcs appear in:

a. the top plane. c. the left plane.
b. the tront olane. d. the right plane.
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79.01.11.02/03 (continued)

173. When drawing a cavalier drawing, the object is positioned so the profile
view is shown:

a true size and Shape.

b. at an angle to the front.
c. 1in the top view.

d. in sections.

79.01.11.04/05

174. The first step in drawing an orthographic method perspective is to:

draw the top and front view.
draw the visual rays.

draw the parellels.

draw the vanishing point.

an oo

175. 1In a one-point perspective with the front surface on the picture plane,
which dimensions are true size?

all of them.

the height and width.
the height and depth.
the width and depth.

Qo oo

176. In a two-point perspective, which dimension(s) is true length on the
picture plane?

a. height. c. width.
b. depth. d. all of them.

177. The plane upon which a perspective view is projected is called:

the perspective plane.
the projection plane.
the piziure plane.

*he orthographic plane.

o0 oo

178. The position of the observer when looking at an objcct in perspective is called:

the vanishing point.
the picture plane.
the projection point.
the station point.

Ao oo
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*79.01.11.04/05 (continued)
179. When drawing a one point perspective using the orthographic method, the station
point must be where with regard to the vanishing point?
a. to the left of.
b. to the right of.
¢c. on a horizontal line with.
d. on a vertical line with.
79.01.12.01-04
180. Given a traverse S 36° 15' E from a point, which traverse below would be
the same line?
a. N 369 15' ¥ c. N53045' W
b. N 36° 15' E d. s53° 45 f
181. Which bit of information l1isted below'in not contained on a plat?
.a. station points.
b. Tland owner.
c. elevations.
d. directions and length of boundries.
182. What does the following notation represent: (sta 413 B FAP)
a. a fast action point.
b. a closed traverse.
c. a field transit symbol.
d. a reference point for measuring.
183. A map grid is used for what purpose?
a. to find station points.
b. to locate the transit.
c. to locate elevaiions.
d. to find iraverses.
184. Any point on a given contour line:

is on the map grid.

has a different height then the next point.

is equal distance from the next contour line.

is the same height as all points on the contour line.

a0 oo
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79.01.13.01-07

185. When drawing developments, the lengths of 1ines to use are:

the lengths from the front view.
the lengths from the top view.
their true lengths.

exactly one-half scale.

o oo

186. The drawing of all of the surfaces of an object to make a pattern is called:

a. auxiliary drawing. c. surface drawing.
b. intersection. d. development.

187. A prism with lateral edges that are not perpendicular to its base is:

a. a right prism. c. a truncated cone.
b. an oblique prism. d. a pipe offset.

188. Which of the following is the proper method of developing a cone?

a. triangulation. c. radial line.
b. parallel line. d. perpendicular line.

189. Which of the following is the proper method of developing a cylinder?

a. triangulation. c. radial line.
b. parallel line. d. perpendicular line.
79.01.14.01

190. Which of the following is not a design quality?

a. function c. shop processes
b. asthetics d. all are design qualities

191. Which of these objécts listed below are concerned more with asthetics
then function?

a. pictures, statues, and paintings.

b. chairs, tables, and desks.

c. buildings, autos, and planes.

d. stereos, radios, and clocks.
79.01.14.02

192. The detail drawing usually consists of:

jsometric views with the dimensions.
dimensioned orthographic views.
orthographic views without dimensions.
jsometric views without dimensions.

oo o
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79.01.14.02 (continued)

193. Details of several parts of an assembly may be drawn on one sheet:
a. 1in patents drawings only.
b. on the assembly drawing.
c. 1if space permits.
d. at no time.
194. A1l necessary information not given directly on the detailed drawing with
notes and dimensions must be shown in:
a. the assembly drawing.
b. the bill of materials.
c. the title block.
d. none of the above.
79.01.14.03
195. The following are four general types of assembly drawings. Which one does
not show hidden lines and minor details?
a. general assemblies (exploded).
b. working drawing assemblies (dr.tail).
c. installation assemblies (outlinej).
d. design assemblies (layout).
196. The working drawing assembly is:
a. drawn in isometric.
b. very detailed with all the hidden lines.
c. drawn orthographic without the hidden lines.
d. not drawn as a rule.
197. The title strip should contain:
a. the drawing tiile, company name, sheet #, date, and draftsperson's name.
b. all in’urmation on the size of the object.
c. the name of the drawing and nothing else.
d. all the materials needed for the object.
79.01.14.04
198. The bill of materials contains:
a. the different materials and their cost.
b. the name of the object and the draftsperson who drew it.
c. information not contained on the detailed drawing.
d. the cost of the object.
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79.01.14.04 {continued)

199. Drawings that are line shaded, lettered in script, and protect a
manufacturer are called:

a. security drawings. c. detailed drawings.
b. old style drawings. d. patent drawings.

200. The general assembly (exploded view) drawing is done as a(n):

cabinet drawing.

two-point perspective drawing.
oblique drawing.

isometric drawing.

aooe
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UNIT: MECHANICAL DRAWING

RATIONALE :

In our technical society, there is a need for concise and clear communication. The graphic
language is perhaps the best method for communicating ideas for industry. Even if you are
only indirectly associated with industry, a knowledge of the graphic language is essential

in order for you to read and draw blueprints. Confucius once said, "One picture is worth

a thousand words." If you don't believe this, try telling someone how to build a house,

or any object without using drawing.

PREREQUISITES:

Same as the course (see the course LEG).
OBJECTIVES:

Identify the types of lines and drafting instruments.
Use drafting instruments to measure and draw lines conforming to ANSI standards.

RESOURCES:

Printed Materials

, Basic Technical Drawing, Spencer and Dygdon, Macmillan Company, New York, 1968.
‘ Engineering Drawing and Graphic Technology. French and Vierck, Fleventh Edition, McGraw-
Hi11 Book Company, New York.
Mechanical Drawing. French and Svenson, Webster Division, McGraw-Hill Book Company, New York.
' Technical Drawing. Sixth Edition, Giesecke, Mitchell, Spencer and Hill, Macmillan Company,

New York.
l Equipment
Basic Drafting Tools: As indicated in the Course LEG.

GENERAL INSTRUCTIONS:

This unit consists of ten Learning Activity Packages (LAPs). Each LAP .ill provide specific
information for completion of a learning activity.

The general procedure for this unit is as follows:
1) View the resource filmstrips/and/or/video cassette.

2) Read the first assigned LAP.
3) Begin and complete the first assigned LAP.

Principad Author(s): C. Wetterling

Revised: J. Wheatley

Family Training Center. ine.
Y
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GENERAL INSTRUCTIONS: {continued)

4) Take and score the LAP test if indicated in the LAP.

5) Determine the reason for any missed items on the LAP test.

6) Proceed to and complete the next assigned LAP in the unit.

7) Complete all required LAPs for the unit by following steps 3 through 6.

8) In this unit, there are some LAPs that have tests combined with other LAP tests. These

combined tests are taken after completing the last LAP covered by the test.

9) Take the unit tests as described in the Unit LEG "Evaluation Procedures”.
10) Proceed to the next assigned unit.

PERFORMANCE ACTIVITIES:

.01 Identifying Drawing Leads and Line Weights.
.02 Mounting Paper on a Drawing Board.

.02 Drawing Horizontal Lines.

.04 Drawing Vertical Lines.

.05 Using the Engineer's Scale.

.06 Centering Two-View Drawings.

.07 Centering Three-View Drawings.

.08 Inking Techniques.

.09 Precedence of Lines. -

.10 Applying Basic Mechanical Drawing Techniques.

EVALUATION PROCEDURE:

1. The student takes a multiple-choice unit post test and turns it in for evaluation. Suc-
cess completion is a score of 80% or better.
2. The student takes a performance test.

Successful unit completion is meeting the listed criteria for the performance test.

FOLLOW-THROUGH:

Principles of measuring, line work and neatness will be used throughout the remainder of
the course.

Begin the first assimnzd LAP after first reading Chapters 1 through 3 in Basic Technical
Drawing and viewing filmstrip/video cassette on Introduction to Drafting - tlmit 1.
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79.01.01.01.

1. Examples of hard leads are:

a. 2B,2H,2F.
b. 2H,H,HB.
c. 2B,4B,6B.
d. 8H,6H,4H.

2. Examples of medium leads are:

a. 8H,BH,4H.
b. 2B,4B,6B.
c. 2H,H,HB.
d. 2B,2H,2F.

3. Examples of soft leads are:

a. 8H,6H,4H.
b. 2B,4B,68B.
c.,. 2H,H,HB,
d. 28,2H,2F.

4. Line A in figure at right is:

an outline.

a sot'd iirne.

a visible line.
an exterior lime.

Qo op

5. Line B in figure at right is:

a. a cutting plane line.
b. a section line.
c. a center line.
d. an object line,

UNIT PRETEST:

MECHANICAL DRAWING

s
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79.01.01.02.

6. Left-handers should place the head of the T-square:

on the right-hand side of the drawing board.
on the bottom edge of the drawing board.

. on the left-hand side of the drawing board.
on the top edge of the drawing board.

oo oo

7. Right-handers should place the head of the T—-square:

on the left-hand side of the drawing board.
on the bottom edge of the drawing board.

on the top edge of the drawing board.

. on the right-hand side of the drawing board.

00 oTep

8. The working edge of the T-square is used to:

align the drawing paper.
clean the pencil.

scrape off the board.
adjust the compass.

o0 op

9. When using thumb tacks, use the type with:

extra long nail.
serrated brad.
thin smooth head.
no head.

0o ocw

10. When mounting paper to the board, align the:

1=c: edge of the paper.
top edge of the paper.
right edge of the paper.
bottom edge of the paper.

o o0oo
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79.01.01.03.

11. When drawing horizontal lines, left-handers:

follow the same procedure as right-handers.
reverse the procedure for right-handers.
follew any procedure desired.

have no procedure to follow.

12. A horizontal line is drawn from:

from left to right or right to le.
left to right if you are left handed.
right to left if you are right handed.
right to left if You are left handed.

13. To maintain a symmetrical pencil point when drawing horizontal
lines:

14. The

a.
b.
c.
d.

hold the pencil tightly and do not rotate it.
rotate the pencil slowly.

rotate the pencil as rapidly as possible.
turn the pencil from side to side.

type of lirie drawn along the top of the T—-square is:

horizontal.
vertical.

curved.

circles and arcs.

15. When drawing horizontal lines, the trail of graphite particles are:

a.
b.
c.
d.

left where they fall.
rubbed into the paper.
removed by eraser.
blown off at intervals.

79.01.01.04.

16. When drawing vert'cal lines, left-handers:

anNn Tp

have no procedure to follow.

follow the same procedure as right -hander:s,
follow any procedure desired.

reverse the procedurce for right-handers.

A2-2
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79.01.01.04. continued:

17. A vertical 1ine is drawn:

top to bottom if you are right handed.
top to bottom if you are left handed.
bottom to top if you are left handed.
either top to bottom or bottom to top.

oo oo

18. To maintain a symmetrical pencil point when drawing vertical lines:

a. turn the pencil from side to side.

b. hold the pencil tightly and do not rotate it,
c. rotate the pencil as rapidly as possible.
d. rotate the pencil slowly.

19. When drawing vertical lines, the pencil point is held:

a. with an eraser.

b. by the finger tips.

c. against sandpaper.

d. a small space from the triangle.

20. When drawing vertical lines, the trail of graphite particlies are:
a., left where they fall.
b. rubbed into the paper.
c. remove by eraser.

d. blown off at intervals.

79.01.01.05.
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79.01.01.05. continued:

21. In the diagram, distance B is:

a. 1/2 inch. k—@ —ole-® -0

b. 1.2 irches. ([ I”ITplllllTllllll
c. 5/8 inch. 10 (4 1
d. 3/4 meters. — FULLSICE —

22, In the diagram, distance C is:

l a. 11/2inch.
b. 3/8 inch.

c. 3/10 inch.
d. 1/4 meters.

23, In the diagram, distance A plus distance Bis:

a. 1.2 inches.
b. 1 meter.

c. 1inch,

d. 1.2 meters.

b2  —k@-kor
'w lllll[llrf!llfl]lll[

2

PR
FULL SIZE

24. In the ‘. 5rarmn, distance A 1s:

a. 11/8 inches.
b. 1 1/8 meters.
c. 1 1/10 inches.
d. 1 1/10 meters.

o5, In the diagram, distance A plus distance B is:

a. 1.45 meters.
b. 1.05 meters.
c. 1.45 inches.
d. 1.05 inches.
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79.01.01.06. :

26, - 1+

—

26. When centering a two view drawing:

distance B always equals distance C.
distance B always equals distance G.
distance B is aiways equal to distance A.
distance B can be any length you decide.

anooe

| 27. When spacing a two—-view drawing, the width of the top and firont views
is:

a. different by 1 inch.
b. the same.

c. different by 2 inches.
d. different by 3 inches.

28. ‘Nhen drawing a two-view drawing, the first step is to:

determine the spacing between the views.
draw horizontal construction lines.

draw vertical construction lines.

. draw circles = -1 arcs.

0oL
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79.01.01.06. continued:

ng. In a two-view drawing, corners of construction lines should:

not be seen.
just meet.
not touch.

. CPross.

a0 oW

30. The last step in making a two-view drawing is to:

locate the center lines.

erase the construction lines.

heavy-in all final lines.

.  make short marks to locate the views.

(o T o I o)}

79.01.01.07.
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31. When centering a three-view drawing:

a. distance H and G are always equal.
b. distance D and C are always equal.
c. distance D and F are always equal.
d. distance A,F, and C are always equal.

. A2-2
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79.01.01.07.

32. The formula for horizontal spacing is:

A plus B plus C divided by 3.

I minus (2 times K) divided by 2.

A plus B plus C divided by 2.

T minus (K plus H plus B) divided by 2.

0O oW

33. When spacing a three-view drawing, the width of the top and front

views is:

a. different by 1 inch.
b. the same.

c. different by 2 inches.
d. different by 3 inches.

34. The first step in drawing a three-view drawing is to:

a. draw circles and arcs.
b. draw horizontal lines.
c. draw vertical lines.

d. determine the spacing.

35. Corners of construction lines in three-view drawings should:

not be seen.
just meet.
not touch.

. Cross.

0oo0oco

79.01.01.07

36. When inking or tracing a pencil line, the ink line should be:

above the pencil line.
centered over the pencil line.
below the pencil line.

longer than the pencil lire.

0o o0ooco

37. The first lines to ink on a drawing are:

construction lines.
hidden lines.
circles and arcs.
section lines.

—————
oo0ooco
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79.01.01.08. continued:

38. Yhen drawing ink lines, the technical fountain pen should be:

a. at an angle of 90° to the paper in the direction of the line.
b. at an angle of 600 to the paper in the direction of the line.
c. at any angle that is comfortable.

d. at an angle of 45 to the paper in the direction of the line.

39. Ink lettering on a drawing is done:

a. first.

b. last.

c. sometime in the middle.
d. any time it is convenient.

40. The ruling pen is sharpened with:
a. sandpaper.
b. a hard Arkansas oil stone.
c. an electric pen sharpener.

d. a regular penc:il sharpener,

79.01.01.09.

~D
- .—‘V—B
-_--":"'-C

41, In the diagram, A shows::

a. a hidden line behind a visible line.
b. a visible line behind a center line.
c. a visible line covering a center line,
d. a hidden line covering a visible line.

ERIC T o4
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79.01.01.09.

42. In the diagram, C shows:

a visible line covering a hidden line.
a hidden line covering a center line.
a hidden line covering a visible line.
a visible line covering a center line.

oo och

43. In the diagram, D is a:

a. Visible line.
b. hidden line.
c. construction line.
d. center line.

44. A visible line always takes precedence over a:

. center line or hidden line.
circle or arc.

border line.

. title block.

0009

45. A hidden line always takes precedence over a:

circle or arc.
. Visible line.
. center line.
. border line.

0o

79.01.01.10.

46. Objecti_s in drafting are:

a. accuracy, speed, legibility, and neatness.

b. equipment, instruments, books, and pencils.
c. reading, slow drawing, ink, and text books.
d. neat drawings, slow work, and no accuracy.

47 . The Parallel-Ruling Straightedge is used for:

a. large drawings.
b. small drawings.
c. Vvertical lines.

d. ‘'circles and arcs.

1|
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79.01.01.10. continued:

48. To replace the T-square, triangles, scales, and protractor use a:

a., parallel-ruling straightedge.
b. template.

c drafting machine.

d. mylar sheet.

49. To draw mechanical curves other than circles or circular arcs, use
a:

a. compass.

| b. electric eraser.

| c. drafting machine.
d. french curve.

50. To make accurate measurements:

a. take measurements directly off the scale with dividers or compass.

b. place the scale on the drawing and make short dashes at right
angles to the scale.

c. use a ruler.

d. set off distances individually by moving the scale to a new position
each time.
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UNIT PRETEST ANSWER KEY: MECHANICAL DRAWING

LAP LAP
01 1. D 08 36. B
2. C 37, C
3. B 3g., A
| 4. C 39. B
5. B 40. B
L 02 6. A 09 41. C
7. A 42. B
8. A 43. D
I 9. C 4. A
10. B 45. C
| 03 1. B 10 46. A
12. D 47. A
13. B 48. C
14. A 49. D
15. D 50. B
04 16. D
17. D
18. D
19. D
20. D
05 21. A
20, C
23. A
24
25. C
06 26. C
27. B
28. A
29. D
30. C
o7 31. D
32. D
l 33. B
34. D
35. D
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PERFORMANCE ACTIVITY: IDENTIFYING DRAWING LEADS AND LINE WEIGHTS &
USING THE LEAD HOLDER & LEAD POINTER

OBJECTIVES:

Categorize leads according to their hardness, function, and Line Weight.
Correctly use the Lead Holder and Lead Pointer.

EVALUATION PROCEDURE:

Successfully complete at least 80% of the items on a multiple-choice test
about this LAP.

RESOURCES:

Basic Technical Drawing, para. 3.7 through 3.10, pp. 23-25.
Technical Drawing, p. 23.

PROCEDURE:
1. Read the above resource(s).
2. Read the following steps in identification of lead weights:

a. Drawing leads are graded according to the amount of graphite contained
in the lead. This accounts for the hardness of the lead and contributes
to the width or weight of the line drawn.

b. Hard pencils are used when extreme accuracy is required and for basic
constructicen lines. TFPencils in this group are: 9H, 8H, 7H, 6H, 5H,

and 4H.
c. Medium pencils are used for gencral purpose work in mechanical drawing
(3H, 2H, and ). 'The softer pencils in this group arc used for shading

and sketching (F, HB, and B).

d. Soft pencils should not be used in mechanical drawing. These arc to be
used for art work. Included in this group are 2B, 3B, 4B, 5B, 6B,
and 7B.

e. The Lead Weights to be used in this curriculum are:

6H - Center lines, dimension lines, extension lines, and construction

lines.
4H -~ Hidden lines, section linecs, phantom lines, and lond break lines.
2H - Object lines, cutting plane lines, short break lines, and arrow heads.
HH - Lettering.

Principal Author{s): Charles Dvorak, Jere Wheatley, Sheila Vosen

- 583
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f. Suggested contrasts in line weight in ink (refer to Figure 2.16, page 23,
Technical Drawing or Figure 3-11, page 26, Basic Technical Drawing), may
also be applied to width of lines in lead. Notice that all lines maintain
the same blackress. It is only the width which changes in order to create
contrast for lines.

NOTE: These lead weights are suggested as a guideline for draftspersons becoming
familiar with leads and line weights for the first time. Individually, you
may find that the pressure you apply to the lTead holder requires that you
use a harder or softer lead than those suggested above. Part of becoming
a draftsperson is learning what is best for you.

3. Obtain a set of drawing leads and holder case from the instructor.
KEYPOINT: Remember the softer the pencil lead, the more it will smudge.

4. Read the following summary:

a. Insert a lead in the lead holder. Use your thumb to apply pressure to
the button at the top. This will expand the collet for the lead.

b. Extend the lead 3/8" to 1/2" out of the holder.

c. Insert the lead and lead holder into the lead pointer and rotate.
(Different colored sleeves are used to identify the size of opening
in the lead pointer).

5. Take the LAP test.
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\\\ LAP TEST: IDENTIFY DRAWING LEADS AND LINE WEIGHTS

1. Drawing leads are graded according to:

the amount of graphite contained in the lead.
letters of the alphabet (A, B, C, D, etc.) only.
numbers (1, 2, 3, 4, etc.) only.

the length of the pencil.

o ow

2. Hard leads are used:

for general purpose work in mechanical drawing.

when extreme accuracy is required for basic construction lines.
for art work but not mechanical drawing.

only on hard paper.

o op

3. Medium leads are used:

only on medium paper.

when extreme accuracy is required and for basic construction lines.
for general purpose work in mechanical drawing.

for art work but not for mechanical drawing.

o op

4. Examples of hard leads are:

a. 2B, 2H, 2F.
b. 2H, H, HB.

c. 2B, 4B, 6B.
d. 8H, 6H, 4H.

5. Examples of medium lcad- are:
a. 8H, 6H, 4H.

b. 2B, 4B, 6B.

c

d

3H, 2H, H.
2B, 2H, 2F.

6. Examples of soft leads arc:

a. 8H, 6H, 4H.
b. 2B, 4B, 6B.
c. 2H,H, HB.

d. 2B, 2H, 2F.
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7. Construction lines should be made:

with H or 2H lead.
with F or H lead.
with 6H or 8H lead.
d. with B or 2B lead.

o op

8. What length should the lead be extended from the lead holder for sharpening?

a. 1/32”to 1/16".
b. 17to0 2.

c. 3/87to1/2”.
d. 2"to 3"

9. What identifies the size of opening on the lead pointer issued in your kit?

the numbers 1, 2 and 3.

cach sharpener is a different size.
the colored cap.

none.

a0 o e

10. Construction lines should be barely seen at:

arm'’s length.
in the light.
at 10,

at 10

.o O

T
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LAP TEST ANSWER KEY: IDENTIFY DRAWING LEADS AND LINE WEIGHTS

wm
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PERFORMANCE ACTIVITY: Mounting Paper on a Drawing Board

\ OBJECTIVE:

! Identify procedure for fastening paper to the drawing board. To identify standard
| paper sizes and their relationship.

EVALUATION:

l Successfully complete at least 80% of the items on a multinle-choice test about
this LAP.

RESOURCES:

Basic Technical Drawing, paragraph 3.6, page 22.

PROCEDURE :

1. Read the above resource(s).

2. There are five Standard American Drawing sizes:
a. Size A -- 9 x 12 The sizes we use in this class are
b. Size B --12 x 18 - A, B, -nd C. Our paper stock con-
c. Size C --18 x 24 tains - 1y these sizes.
d. Size D --24 x 36
e. Size E --36 x 48

3. Read the followirg Key Points:

a. Place paper fairly close (1%" to 2"} to the working edge of the
drawing board. NOTE: The working edge of the drafting board is
that side which the head of the T-square butts against. For the
right-handed draftsperson it is the Teft edge of the drafting
board. For the left-handed draftsperson it is the right edge.

b. Place a piece of tape on the top right (for left-handers) or left
hand corner (for right-handers).

therefore, use the straightest edge possible. lUse only one edqge of
the T-square. Do not use both edges of the T-square. Grip T-square

l c. Line up paper with T-square. NOTE: Paper is not always cut straight,
B firmly on drawing board to prevent slipping when lining up paper.

I Principad Author(s): Jere Wheatley
Q N 83
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PROCEDURE: (continued)

d. Put tape on remaining corners diagonally. See example below:

Drawing Board

—03

—

NOTE: I1lustration is for left- .
—_— . Wworking
handers. Pape Edge

4,

KEYPOINT: Not all sheets will be fastened securely with only four pieces
of tape. Use as many fasteners as necessary.

4., Take the LAP test.

€4
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LAP TEST: MOUNTING PAPER ON A DRAWING BOARD

When mounting paper to the drawing board, the top edge of the paper is lined up with:

Ao TR

tape and takes.

a large triangle.

the compass geometric method.

the top {working) edge of the T-square.

The paper is held to the board with:

Ao g e

nails or brads.

glue.

drafting paste.

staples, thumb tacks or tape.

Tracing paper should be fastened:

o ow

dircctly to the board.

only on the back side.

to the T-square.

over a drawing already on the board.

Paper is attached to the board in which scquence for right handed people:

an o8

lower right, upper right, lower left, upper left.
lower left, upper left, lower right, upper right.
lower right, lower left, upper left, upper right.
upper left, lower right, upper right, lower left.

The workiny edge of the drafting boara is:

o op

on the left-hand side of the drawing board for right handers.

on the bottom edge of the drawing board for both right and left handers.
on the top edge of the drawing board for both right and left handers.

on the tight-hand side of the drawing board for right handers.

if the drawing paper is not cut straight, it should be:

a.
L.
C.

d.

aligned by using the straightest edge possible.
thrown away.

used for scratch paper.

returned to the storage caninet.
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7. Drawing should be placed:

a. upside down.
b. on top of the T-square.
[ c. away from the working edge of the board.
d. close to the working edge of the board.
| 8. When using tape to hold down drawing paper, place it:
a. over the border line.
b. outside the border line.
c. inside the border line.
d. right on the border lire.

9. When using thumb tacks, usc the type with:

extra long nail.
scrrated brad.
thin smooth hcad.
no head.

o oe

~
—

10. A special draftsman’s stapler is used to:

attach triangle to T-square.

staple papers together.

hammer thumb tacks.

staple drawing paper to the drawing board.

o o
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PERFORMANCE ACTIVITY: DRAWING HORIZONTAL LINES

OBJECTIVE:

Identify the procedure for drawing horizontal lines.

vt

EVALUATION PROCEDURE:

Successfully complete at least 80% of the items on a multiple-choice test
about this LAP.

RESQURCES:

Basic Technical Drawigg, para. 3.11, pg. 25.

| PROCEDURE:
1. Read the above resource(s).
| 2. Read the following summary:

a. Right-handers: Place the T-square head against the left odge of the
poard. Left-handers: Place the T-square head against the right edge
cf the board.

b. Hold T-square firmly down on paper.

c. Hold lead holder at 600 angle with the paper in the direction of
the line.

d. Rotate teaa holder slowly tc¢ have uniform width in your lines.

e. Move lead holder away from T-square head.

f. Do not use the bottom of the T-square to make lines.

3. fTake the LAP test.

Principal Author(s): Charles Lvorak
Sheila Vosen

IERJ!:‘ Jere wheatlgy

R

4.
D



Student: File Code: 79.01.01.03.A2-2

‘ Date: Date Published: 1072177
W_—
§-‘.':j.' u.ln-Phhu Education &
7/ \ T
/ I Glasgow AFB, Montans. 6921
N \\\_\\\\éi R =50 =

= LAP TEST: DRAWING HORIZONTAL LINES

1. To draw a horizontal line, the T-square should be held:

a. at the end of the blade.

b. with the compass or dividers.

c. loosely and away from the paper.
d. firmly and tight against the paper.

2. When drawing horizontal lines, the lead holder should be held:

60 degrees to the paper in the direction of the line.
30 degrees to the paper in the dircction of the line.
vertical to the paper in the direction of the line.

45 degrees to the paper in the dircction of the linc.

fo o®

3. When drawing horizontal lines, the lead holder should be:

turned from side to side.

nheld firmly and not rotated.
rotated as rapidly as possible.
rotated slowly as you draw the line.

o oW

4. When drawing horizontal lines, the head of the T-square is held:

on top of the board.

firmly against tlic working edge of the board.
on the bottom of the board.

loosclv.

8o W

5. When drawing horizontal lines and great accuracy is required:

toc-in the pencil against the T-square.
sharpen the pencil to a fine point.
raise the T-square.

use a harder drawing board.

0 ow

6, When drawing horizontal lines and the edge of the T-square is too sharp:

a. don't draw the line.

b. throw it away.

¢. use the other side of the Tesyuare.

d. sand the edge lightly with No. 00 sandpaper.
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7. When drawing horizontal lines, left handers:

a. follow same procedure as right handers.
b. reverse the procedure for right handers.
c. follow any procedure desired.
d. have no procedure to follow.

8. To maintain a symmetrical pencil point when drawing horizontal lines:

hold the pencil tightly and do not rotate it.
rotate the pencil slowly.

rotate the pencil as rapidly as possible.
turn the pencil from side to side.

o0 op

9. When drawing horizontal lincs, the pencil point is held:

against sandpaper.

by the finger tips.

a small space from the T-square.
with an eraser.

o ow

10. When drawing horizontal lines, the trail of graphite particles arc:

left where they fall.
rubbed into the paper.
removed by eraser.
blown off at intervals.

o oTp
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LAP TEST ANSWER KEY: DRAWING HORIZONTAL LINES
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PERFORMANCE ACTIVITY: __DRAWING VERTICAL LINES

OBJECTIVE:
Identify procedures for drawing vertical lines.

EVALUATION PROCEDURE:

Successfully complete at least 80% of the items on a multiple-choice test
about this LAP.

FESOURCES:

Basic Technical Drawing, para. 3.12, pg. 26.

PROCEDURE :
1. Read the above resource(s).
2. Read the following summary:
a. Use the T-square and either the 30 x 60 degree or the 45 degree triangle.

b. Place the triangle on the top edge of your T-square as shown in the
illustration below. NOTE: Vertical side of the triangle is toward

the T-square head.
V"""QﬂLﬂ Top E
— t>

]
o

¢. All vertical lines must be drawn using this method. (You must not slide
the head of the T-sgquare along the top edge of the drawi. board .)
d. Hold T-square and triangle firmly.

C. Wetterling

Principal Author(s): Sheila Vosen
Jore Wheatley




page 2 79.01.01.04. A2-0

e. With your lead holder leaning approximately 60 degrees to the paper,
draw a line upward. Rotate the lead holder slowly as you draw the
line. NOTE: Rotating the lead holder helps to draw uniform lines.

EXAMPLE:

KEY POINT:

1. For extreme accuracy, use the lead against the lower edge of the triangle.

EXAMPLE: First drawing showing small space between lead holder point and
triangle. Second drawing shows position for greater accuracy.

4.//K‘LEAD HOLDER

TRIANGLE

777000 i/

1. Take the LAY test,

Qo
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LAP TEST: DRAWING VERTICAL LINES

1. To draw a vertical line, place the triangle on the T-square with:

the vertical edge on the right if you are right handed.
the vertical edge on the left if you are right handed.
the vertical edge on the left if you are left handed.
the vertical edge on either the left or the righe.

o O

2. When drawing vertical lines, the lead holder should be held:.

a. 45 degrees to the paper in the direction of the line.
b. 60 degrees to the paper in the direction of the line.
c. 30 degrees to the paper in the dircction of the line.
d. vertical to the paper in the direction of the line.

3. A vertical line is drawn from:

botrom to top if you are right handed.
top to bottom if you are right handed.
top to bottom if you are left handed.
either top or bottom.

p.0 o

4. When drawing vertical lines, the lead holder should be:

held firmly and not rotated.
turned from side to side.
rotated as rapidly as possible.
rotat.d slowlv.

p.n _U*m

5. When drawing vertical lines and great accuracy is required:

toe-in the lead holder against the T-square.
toc-in the lead holder against the triangle.
use a harder drawing board.

raise the triangle.

fnoep

6. When drawing vertical lines, left handers:

a. have no procedure to follow.

b. follow the same procedure as right handers.
c. follow any procedure desired.

d. reverse the procedure for right handers.

ERIC -
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10.

When drawing vertical lines, the T-square should be held:

loosely and away from the paper.
at the end of the blade.

with the compass or dividers.

firmly and tightly against the paper.

fo o p

A vertical line is drawn:

a. top to bottom if you are right handed.
b. top to bottom if you are left handed.
c. bottom to top if you are left handed.
d. cither top or bottom.

To maintain a symmetrical lead point when drawing vertical lines:

turn the lead holder from side to side.

hold the lead holder tightly and do not rotate it.
rotate the lead holder as rapidly as possible.
rotate the lead holder slowly.

fo o

When drawing vertical lines, the lead point is held:

with an eraser.

by the finger tips.

against sandpaper.

a small space from the triangle.

S

79.01.01.04.A2-2
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LAP TEST ANSWER KEY: DRAWING VERTICAL LINES
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PERFORMANCE ACTIVITY: USING THE ENGINEER'S SCALE

OBJECTIVE:

Correctly measure given lines using the Engineer's Scale.

EVALUATION PROCEDURE:

Lines measured are without error.

Successfully complete at least 80% of the items on a multiple-choice test
about this LAP.

RESOURCES:

Basic Technical Drawing, para. 3.22 and 3.23, pg. 36.
Engineer's Scale.

PROCEDURE:

—

Read the above resource(s).
2. Read the following summary:

a. The Engineer's Scale is set up on the decimal system.

b. Each inch is divided into units of 10, 20, 30, 40, 50, or 60 parts. (Each
division on the 10 scale is .1", 20 scale .05", 30 scale is .033", 40 scale
is .025, 50 scale .02" and 60 scale is .167").

c. To measure 1.65° full size on the Engineer's Scale, the following steps are
taken:

1 Use the 10-scale.

)
2) Set off one main division.
3) Next, set off 6k subdivisions.

-.__————¢L650———————4J

snnEARRARRRAREPAREE
10 9 >‘~—v<f 2
oo
fa) FULL SIZE

Principal Author(s): Charles Dvorak
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4. Do the following:

a. Now measure .750 on the 1l0-scale by drawing

extension lines.

g—. 750 —
PRI LA AN
L "% :
. ] —___FULL 5IZE

l b. Now measure 1.375 in the same manner.

1.375 —

[ ‘IT] 1‘11”Y|l1l! REAR
10 ', ]

I e -
FULL SIZE

NOTE: To measure a dimension half-size,

2

use the 20-scale.

To measure a dimension one-quarter size, use the 40-scale.

c. Measure the following lines using the 20-scale.
a) t — c) — j
b) — -

d.

Measure the same lines using the 40-scale.

ANSWERS

20 Scale
(a)
{b)
(c)

40 Scale
(a)
(b)
(c)

5. Check your measurements with the answer key.

6. Return the Engineer's Scale to the instructor.

7. Take the LAP test.
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1. The engineer’s scale is graduated in:
the vector system.

the metric system.

a
b. the unidirectional system.
c
d. the decimal system.

2. In the diagram, distance A is:

2.5 inches.
3 1/16 inches.

o 0 O“{D

3. In the diagram, the 10 means:

10 graduations to the inch.
10 inches to the graduation.
210 to 1 scale.

o o F

the scale is 10 inches long.

4. In the diagram, the distance from 0 to 2 is:

a. 2 miles.
b. 2inches.
c. 2 meters.
d. 2 feer.

» r~
L)

1.65 inches. o
1 1/2 inches.

@

>

RENBRARE -l-lil»ll-lnl
o /J:\—< 2

" wraisz O
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@ f-0-+p5d
S LA L

7
FULL SITE

5. In the diagram, distance B is:

a. .5inch.

b. 1.2 inches.
c. 5/8inch.
d. .75 meters.

6. In the diagram, distance A plus distance B is:

a. 1.2 inches.
b. 1 meter.

¢. 1inch.

d. 1.2 meters.

b—C  —4@ker

r lml|llll\nluml
2

e

FULL SIZE

7. 1In the diagram, distance A is:

a. 1 1/8 inches.
b. 1 1/8 meters.

c. 11/10 inches.
d. 11/10 meters.

8. In the diagram, distance C is:

a. .37 inches.
b. 1/4inch.
¢. 25 mcters.
Jd. 1/8 inch,
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9. In the diagram, distance A plus distance B is:

1.45 meters.
1.05 meters.
1.45 inches.
1.05 inches.

-0 op

10. In the diagram, distance A plus distance C is:

a. 1.35 inches.
b. 1.35 meters.
c. .65 inches.
d.

.65 meters.
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DRAWINGS

*
H b

v ¢
o
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1. When centering a two-view drawing:

distance A can be any length you decide.
distance A never equals distance B.
distance A always equals 2 inches.
distance A always equals distance B.

o op

2. When vertically centering a two-view drawing:

distance D equals distance G.
distance E equals distance A.
distance C e. uals distance D and distance E.
distance C equals distance E.

o o

. 83
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3. The formula for horizontal spacing is:

I minus F divided by 2.
1 minus F divided by 3.
C plus D plus E divided by 2.
C plus D plus E divided by 3.

oo O®

4. When spacing a two-view drawing the width of the top and front views is:

a. different by 1 inch.
b. the same.

c. different by 2 inches.
d. different by 3 inches.

5. When drawing a two-view drawing, the first step is to:
determince the spacing between the views.

draw horizuntal construction linces.
draw vertical construction lines.

o oF

draw circles and arcs.

Co
1Y
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6. When centering a three-view drawing:

a. distance A equals distance C and distance F.
b. distance A, B and C are never equal.

c. distance A equals distance B and distance F.
d. distance A equals distance C.

7. The formula for vertical spacing is:

}‘?ﬁ‘ﬁinus (G plus H) divded by 3.

A plus B nivs C divided by 3.

A plus B plus C divded by 2.

J minus (G plus E plus H) divded by 2.

o op

8. When spacing a three-view drawing, the width of the top and front views are:

a. different by 1 inch.
b. the same.

c. different by 2 inches.
d. different by 3 inches.

[~
0
it

{
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9. The first step in drawing a threc-view drawing is to:

a. draw circles and arcs.
b. draw horizontal lincs.
c. draw vertical lincs.

d. determine the spacing.

10. The formula for horizontal spacing is:

I minus (K plus B plus H) divided by 2.

I minus (A plus B plus C) divided by 2.

(A plus K plus B plus H plus C) divided by 3.
J minus (K plus H) divided by 3.

0.0 U"_m
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LAP TEST ANSWER KEY: CENTERING TWO-VIEW AND THREE-VIEW DRAWINGS

LAP

06 1. D
2. C
3. A
4. B
5. A

07

XN
>T®CU
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PERFORMANCE ACTIVITY: Inking Techniques Ruling Pen and Leroy Pens

OBJECTIVES:

Identify the mechanical pen and its parts and sizes. Become familjar with the use of
the Lercy mechanical pen, templates and scriber. Identify the techniques for inking
with the ruling pen.

EVALUATION PROCEDURE :

Successfully complete at least 80% of the items on a multiple-choice test over this LAP.
RESQURCES:

Basic Technical Drawing -- Chapter 8
teroy lettering set instructions.

PROCEDURE :

1. Read the above Resource(s).
2. Learn the following pen sizes and functions as we apply them at FTC:

Pen # Uses Pen # Uses

#00 center, dimension, extension #2 Lettering with template #140
#0 Hidden, section, threads #5 Border

#1 Visible object Tlines

3. Read information cn using the Leroy lLettering Set.
4. The instriictor wii] demonstrate how to disassemble, clean, fill, and use the mechani-
cal pen when you begin LAP 79.01.32.03.
5. Read the following summary on ruling pens:
a. Position of the ruling pen should be at the recommended angle.
b. Correct use of drawing ink: A clogged pen often may be started by touching
“t to drafting tape or the back of the finger. Ink should .ever be allowed
to dry in any instrument.
c. Control of thickness of lines.

Factors that tend to make ruling pen lines heavier are:
1) Excess ink in the pen. Caked particles of ink on the nibs.

4)
2} Dull nibs. 5) Leaning the pen more toward the paper.
3) Slow movement of the pen. 6) Soft working surface.

Principai Author(s): C. Dvorak, S. Vosen, J. Wheatley

\ e8
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Factors that tend to make lines finer:

1) Small amount of ink in the pen.

2) Rapid movement of the pen.
3) Sharp nibs.

d. Always use a straight edge.

4) Fresh ink and a clean pen.
5) Pen more nearly vertical.
5) A hard working surface.

Placing tape on underside of straight edge h.lps

to prevent ink from running under the edge.

e. In inking or tracing a pencil line, the ink 1ine should be

pencil line.

f. Use bow pen for in%ing circles and arcs of less than 1" radius on all inked
(Refer to p. 41, Fig

drawings.

NOTE:

ure 2.43, Technical Drawing).

You will be evaluated on use of the ruling pen for borders and title blocks in

the last LAP and Performance Test of Unit .03.

6. Take test over Part I and II of this LAP.

RESERVOIR PENS (61 0051) — Available in fourteen
sizes from -0J00 to -6, and -8, -10, -12, -14.
They produce lines having the same width as

A the corresponding size LEROY Standard Pens.

TO FILL: Remove ink container. To do this,
o 9rasp the black pen body at (D) Unscrew and
¢ fernove the knurled lock-ring {F). Remove ink
¢ comtainer (E) frorn body. Spacer ring (G)
should remain in ptace.

Use No. 0005 LEROY L ettering Ink Car-
tridge to ol containcr not more than 3"
from top to allow for the end of ihe pen body.
Insert pen body into container opening. Replace lock-
ring and screw tightly in place on the pen body.

TO LETTER: Unscrewcap ), Shake penup and cown
until ink begins to flow. Clamp pen in scrib>r and
letter same as with LEROY Standard Pens.

When pens are not in use they should be removed
from the sCriber. capped, and kept in a vertical posi-
tion with the tip upward. if, after being stored for
some time, the ink does not flow, start ink flow by
shaking up and down.

The newly designed tapered cap has a unique
sta-dri feature. which prevents ink from drying
and clogging when notin use for extended peri-
ods of time.

If the flow of ink becomes sluggish or if the ink
in the pen has been allowed to dry, the pen must
be thoroughly cleaned.

TO USE AS RULING PEN: The pens easily sCréew

into Holder No. 61 0055. When removing the ul/

::B

ax
“am
=

holder, be sure that the knurled lock-ring (F)
remnains attached to spacer ring (G).

TO CLEAN: 1. Remove cap (A) and ink con-
tainer (E).

2 Soak the body of the pen and ink container
overnight in LEROY Pen Cleaning Fluid 61 3117. |
| taster action is desired. ptace parts in LEROY ‘I
Ultrasonic Cleaner 61 3125.

th
3. After soaking, hold the knurled part (D) of the m
body with the tip downward,. and unscrew the

point section (B)™ using the triangular-shapec
nib key furnished with your set. '
The end of the cleaning wire weight (C) wil' he &
scen protruding from the point section. It the =4
weight cannot easily be removed cc not force it
out: Soak the point section in the cleaning tiud
or place in LEROY Ultrasonic Cleaner 61 3125 &3
until the weight becomes loose, then rémove it
The weighted wire must be carefuily handled at ||
all times. Any damage to the wire wiil impairthe {1}/
operation of the pen. > 1

4. iramerse all body parts in cleaning fluid and .3
rinse with water. 5. Dry and reassemble.

*1f poInt S¥CLiON CANNOL Do 8asily unscrewed, do not osco il Raturn the complete pen 1o K&E Company, Moiristown, New Jarsey. or tr# nearest Branch for serwico.

centered over the

N
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! EROY’ Lettering Set
INSTRUCTIONS FOR LETTERING

1. Select Lenor Template with letter bcight you
need (The numbers 80, 100, 120, etc., indicate the
height in thousandths of an inch.)

2. Lay template along a straightedge.

3. Seiect the LEROY Pen (Reservoir or Standard)
and width of line you wish. The chart of pens and tem-
plates below will give you letters of the height indi-
cated on the ternpliate.

4. Squeeze lever (L) with fingers, and ingert pen in
socket (S) at end of scriber drm until it is home to
shoulder. Releasj pressure on lever to lock pen In
place. Fill reservoir of Stangard Pen_ with drawing
ink. To $ill Reservoir Pens, see instructions on revarse
side.

For pencil lettering, clamp pencil 61 0198 {contains 12
prefilled leads) in scribar same way as for pen.

5. Set tail pin (H) of scriber in straight guide groove
of template.

6. Settracer pin (M) of scriber in groove of a character.
7. Lower pen gently to drawing surface.

8. Use adjusting screw (N) to lift pen tip just clear
of surface, unti! you find the exact amount of clear-
ance for ink to flow properly. (This wili vary with
the consistency of the ink and nature of the drawing
surface.) Having found right adjustment, tighten
iock nut (B).

9. Proceed with lettering by moving tracer pin (M)
in grooves of characters, keeping tail pin (H) in

79.01.01.08. A2-0
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straight groove. Spacing between letters is easily de-
termined by eye. ‘

The Fixed Scriber will produce vertical characters and
the Adjustable Scriber siant characters from vertical
to 22%,° torward. To adjust for slanting letters, loosen
screw (A) and move arm to position desired.

The scale along lower edge of templates aids in center-
ing a line of lettering. Each space represents distance,
centerto center, between normalletters. Consider letter
| and spaces between words each at half value.

When pen is filled with ink, do not turn scriber upsida
down. Unless in actual use, raise scriber arm with
built-in stand, so as to keep pen tip clear of table.
Do this by lifting tever (P) all the way up.

Ink should not be aliowed to dry and clog in the pen.
Pens should be cleaned after use with LEROY Pen
.Cleaning Fluid No. 61 3117 and rinsed with water.
For faster action, use Lgroy Ultrasonic Cleaner
61 3125. To clean Reservoir Pens, see reverse side,

I Eg‘ KEUFFEL & ESSER CO.

G MORRISTOWN, NEW JERSEY 07960

100 120 140

175 200 240 290 350 425 500
0 1 2 3 3 4 4 5 6

For Template Size — 50 60 80
Pen Size recommended — 0000 000 000 00
Line Width l l l | ‘
4X0 xe 00 4 1

4 5

1 1 8 § &8
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OSSNSO\  LAP TEST: INKING TECHNIQUES

PART I — RULING PEN:
1. When drawing i.:k lines, the ruling pen should be:

at an angle of 45 degrees to the paper in the direction of the line.

a.
b.  atan angle of 60 degrees to the paper in the dircction of the line.
c.  atan angle of 90 degrees to the paper in the direction of the line.
d.  atany angle that is comfortable.
2. Thicker ink lines are caused by several factors; which one below does not cause thick lines?
a. slow pen movement.
b.  caked ink and a dircy pen.
c.  cxcess ink in the pen.
d.  narrow nibs width.
3. When inking, the proper order is:
2. horizontal, curved, vertical & inclined.
b.  no special order.
¢. inclined, vertical, hovizontal & curved.
d.  curved, horizontal, vertical & inclined.
4.  When tracing a percil line with ink, the proper method is:

a to place the pen nibs 1/8 from the linc.

b. to center the ink linc over the pencil line.

c.  to nave the ink line on the outside of the pencil line.
d.  to have the ink line on the inside of the pencil line.

5. Thin ink lines are caused by:

a all the below.

b.  rapid movement of the pen.
c hard working surface.

d sharp nibs.
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PART Il — AUTOMATIC RESERVOIR PEN:

6. The automatic reservoir pen has how many parts:

an OOP
~N ot W

7. What size automatic reservoir per: is used for visibi: object lines:

a. No.
b. No.
c. No.
d. No.

0

D= OO0

8. When inking straight lines with an automatic reservoir pen, the proper order is:

vertical, horizontal, inclined.
herizontal, vertical, inclined.
vertical, inclined, horizontal.
inclined, vertical, horizontal.

o oPp

9.  When drawing lines, the automatic reservoir pen should be held:

at 60 degrees from dircetion of travel.

vertical to paper and 90 degrees from direction of travel.

60 degrees from paper and direction of travel.

at 60 degrees from paper and 45 degrees from dircetion of travel.

e o8

10. When ink is used in 1n instrument, it should be:

a. cleaned cut frequently.

b.  allowed te d-y before cleaning.
c cleaned out just before using.
d cleaned out with sandpaper.
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LAP TEST ANSWER KEY: INKING TECHNIQUES

PART 1 1. B
2. D

3. D

4. B

5. A

PARTII 6. D
7. C

8. B

9. B

10. A

Ca
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Learning Activity Package

Student:

Date:

PERFORMANCE ACTiVITY: __ PRECEDENCE OF LINES

OBJECTIVE:

+dentify the precedence of lines wh2n one or more lines cover each other.

EVALUATION PROCEDURE:

Successful completion of this LAP is determined by correctly answering 8 out
of 10 itoms on a multiple-choice test that is combined with "Applying Basic
Mechanical Drawing Techniques" IAP test and is taken after completing that LAP.

RESOURCES :

Technical Drawing, vara. 5.31, pg. 14 .
Basic Technical Drawin., para. 6.16, pg. 95.

PROCEDURE : A

b = e

1. Read the above resc . ‘ce(s).

2. Read the following summary:

PSR

a. A visible line always covers up a: A

(1} center line
(2) hidder linc

b. Hiddzn 11 s cover up: ,
P-rSCéJG. Ane & of Lines
(1) center lines

NOTE: Visible lines covering center lines and
hidden lines are shown at A and B, and a
hidden line covering a center line at A and
c. Visible or hidden lines covering center
lines should extend approximately 1/4" out-
side the feature for which they are drawn.

Principal Author(s): Charles Dvorak
Jere Wheatley

Sheila Vosen
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Data Publigshed: P
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Prosram Learning Activity Package

Seudaor t:

Dates:

PERFORMARNCE ACTIVITY: Applying Basic Mechanical Drawing Techniques

OBJECTIVE:

Line weight, line type and measuremcnt are applied to drawing problems using appro-
priate drawing equipment in lead and ink.

EVALUATION PRCCEDURE:

Drawing skills are evaluated on the unit performance test.

Successfully complete at least 80% of the items on a multiple-choice test about this
LAP.

RESQURCES .

Basic Tecnnical Drawing, Chapter 3, para. 3.13-3.16, page 28-30.
Trchnical Drawing, Chapter 2, pp. 46-50, 2.52-2.54.

Drafting Rules and Principles, Chapter 2, pp. 18-28, Fig. 6.

Basic drafting tools: (see Unit LEG)
Basic drafting furniture: (see Unit LEG)

PROCE DURE :

1. Read the above Resources.

2. Use Size "A" drawing paper for all of the drawings in this LAP,

3. Draw an 8% by 11 raciangle on 3 cheets of paper, using construction lines inside
this rectangle. Dvaw a 1/4" border and 1/2" title block as shewn in Layout A-2 on
the back ins:de cover of the Tecnnical Drawing book.

NOTE: Keeping Your Drawing Clean. Graphite filings from ycur lead and lines
drawn on your paper, will work their way into your drawinyg surface as
you move your T-square and triangles across the paper. Mways remove
filings from newly sharpered lead by wiping the poiun. on a cloth or
using the filter is your lead pointer. Periodicaily clean both sides
of your T-square and triangles with a soft cloth. You may use a mild
cleaning product. Sprinkling small amounts of erasure powder on your
drawing will cause the T-square to roll the particles over the paper, thus
ccliecting loose graphite. Dry, clean pads may be used to rub over drawing
periodically, in order to collect graphite and remove light smudges. If
you still have trouble with smearing. check your hands and make sure they
are clean. You may want to piace a clean sheet of paper over the parts of
your drawing where you rest you~ hand or s17de your T-square. Do nct use
your hand to brush away your erasure crumbs. Use your drafting brush.

Principal Author{s): L. Wetterling, S. Vosen, J.(wngat1ey

Q

[
b‘

Demiiv Traininsg (enlor Ine
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PROCEDURE (continued)

4. Follow the directions for each exercise shown below:

i Y N

A. | //C:;/]
"/;ﬁ/ A4

1
2
&
g

1) After you have drawn your border and title block, determine your drawing
space -- vertical and horizontal.

2) Divide this space into 6 equal rectangles. Use #2H lead to darken all
visible Tines.

RECTANGLE 1:

Use ycur bow dividzcvs to divide the space into 8 equal horizontal spaces. Refer
to the pioc-dure described in _our text book.

RECTANGLE 2:

Use 'your architect scele to mark off 1/2% vertical spaces, starting from the left
side of the rectangle. Refer to 3.23 and Fig. 3-29, p. 36-37, Basic Technical
Drawing. MNote the correct method for taking measurements from your scale.

RECTANGLE 3:

Find the center of the rectangle (dvaw diagonais from corner to corner, the inter-
secting point is the middle). Draw a line at 450 through the center. Construct a
1ight perpendicular to this 1ire. Mark off points spaced 1/4" 3 part along the
construction line, starting at the center. Draw visible lines through these points
arnd parallel to the first visible 1ine drawn.

RCCTANGLE 4:

X Follow same procedures for rectangle 3. Obtain a 75° ungle by positioning your two
o triangles. Spa.e visibie Tines 1/2" apart, starting at the center.
ERIC §e

L) P,




Page 3 79.01.01.10:A2-0

RECTANGLE 5:

Establish center point. Draw a construction 1ine 5/8" from right edge and
through the center. Draw visible line perpendicular to construction 1ine
and through center. Mark off 1/2" spaces along the construction line, starting

at the center. Draw visible lines through these points and parallel to the first
line.

RECTANGLE 6:

Establish center point. Draw visible 1ine through center, starting 3/4" above
right bottom corner, as shown. Construct a line perpendicular to the visible
line. Mark off 1/2" spaces along construction line., Draw visible lines through
these points and parallel to the first visible line.

5. , | _,%4._&-@-;—% 3
Visible 44> _Jg L
Hidden — 5 Jlecm—mmmm el i 3
Extension 5> . 8
Center s U S %
Phantom —— ————--ﬁ?—--——

Cutting — g flem—— == == =+ .
Cutting £ - I l [a

7 5 N

Divide workspace into 6 eaual rectangles of 3% x 3 3/4.

RECTANGLES : and 2:

Use appropriate leads to draw fhe various lines and indicate which leads were used.

Refer to page 21, Figure 6, Drafting Rules and Principles, for 2xamples of hidden
and visible Tine relationships.

RECTANGLES 3, 4, 5, and 6:

Determine a process and regroduce the drawings in each rectangle, based upon the
information given in the above drawing.

C. Practice using your ruling prn and bow pen in the following exercise:

Part I:

1) Draw one rectangle using the dimensions in Exercise B.

Lightly construct the various lines indicated in rectangle 1 of Exercise B.
Practice using your ruling pen until you obtain an appropriate line weight for each
1ne. {(Refer to the "alphabet of Tines", paqge 48, Technical Prawing.) Ask your

> a7
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4) 1Ink over the construction lines, remembering to center the ink Tine over the
lead line. (Refer to Figure 2.7C, Technical Drawing.)

Part I:

1) On the same paper, construct a 6" x 4" rectangle.

2) Find the center point.

3) Use your compass to Tightly construct a 7/8" diameter circle from this center
point. Use 4-H or 6 H lead in your compass. You may sharpen your compass lead
by placing it in your lead hcider and using your lead pointer.

4) Construct a circle with a 1/4" radius, concentric to the first circle.

5) Measure in 5/16" from the right on the bottom horizontal line. Connect this
point to the upper right hand corner with a light construction line.

6) 1Ink all lines using your ruling pen and bow compass. (Refer to 2.54, pp. 46-48,
Technical Drawing.)

REMEMBER: Ink circles and arcs first.
Ink horizontal lines next. £

Ink vertical lines next, and, ABz 3 U
Ink inclined lines next. 'g
BC= |g
D. You do not need to center or 3
draw a border for the follow- cCD=13§
ing object. £ L
DE=23%
-8R EF=35%
F6 =283
GH=183
HJ =33
JK=2 3
5 ka=_f

,
% Drill 2 — 7

Use triangles to arrive at the specified angles, as described on page 29, Basic Tech-
nical Drawing. DO NOT USE THE PROTRACTOR!

NOTE: Your drawing may not look exactly like the drawing in ihis LAP. Omit the
dimensions and notes on your drawing.

1) When the dréwings and answers to questions for Exercises A, B, C, and D meet your
instructor's satisfaction, take the LAP test.
o 2} The performance test is located in the Performance Criterion File.
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LAP TEST: PRECEDENCE O LINES AND APPLYING BASIC
MECHANICAL DRAWING TECHNIQUES

~~ )
......\-

L e C

1. In the diagrar:, A shows:

a hidden line behind a visible line.

a.

b.  avisible line behind a center line.

c. a visible line covering a center line.

d.  ahidden line covering a visible line.
2. In the diagram, C shows:

a a visible line covering a hidden line.
b.  ahid-... linc covering a center ne.
c a hidden line covering a visible line.
d a visible line covering a center line.

3. In the diagram, A is a:
a. center line.
b.  hidden line.
c visible linc

d. construction line.

4. In the diagram, Cis a:

a.  visible line.
b.  conter line.
. Bidden line.
d. construction line,
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5. A visible line always takes precedence over a:

a center line or hidden linc.
b circle or acrc.

c. border line.

d title block.

6. Objectives in drafting are:

accuracy, speed, legibility and neatness.
equipment, instruments, books and pancils.
reading, slow drawing, ink and text book.
neat drawings, slow work and no accuracy.

o ow

7. The dash in hidden lines should be:

3/32 inch long.
1/4 inch long.
1/8 inch long.
1/2 inch long.

~o ow

8. Linc A in figure at right is:

an outline.

a solid line.

a visible linc.
an exterior line.

o oe

i

9. To draw mechanical curves other than circles or circular arcs, use a: ]

compass.

clectric eraser.
drafting machinr.
french cuive.

B0 o

[ 10. To save time when drawing symbols and repetitive features use:

template.

compasses.

T-square and triangle.
a drafting machine.

o op

ERIC - 1yn
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LAP TEST ANSWER KEY: PRECEDENCE OF LINES AND APPLYING
BASIC MECHANICAL DRAWING TECHNIQUES

LAP

09

I N P N
>O00=0

10 6 A
7. C
8. C
9. D
10. A

o 101
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UNIT PERFORMANCE TEST: MECHANICAL DRAWING

GBJECTIVE 1:
Given an i . . ration of a mechanical object, the student will be able to draw itu
using basi: shniques of mechanical drawing.
OBJECTIVE 2:
The student will draw lines that are:
(a) Weighted to appropriate contrasts
(b)) Neat

(cy Properly drawn

According to ASA Standards.

OBJECTIVE 3:

The student will be able to draw a drawing that is neat, accurate to given
dimensions, and properly centered.

OBJECTIVE 4:

Student will complete the drawing in required time.

TASK:

The student will make a finished drawing of the given illustration, using the
given dimensions.

0,
ad

100
N

Geneva Cam.

- 102
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ASSIGNMENT:

1. Use size A paper.

2. Center object on paper. No bordei needed. Do not letter the dimensions.
3. Use proper lead and line weights for visible and center lines.

4. When drawing is completcd and evaluated, take the Unit Test.

CONDITIONS:

The drawing is to be completed in a typical drafting room setting, using the Resources
listed.

The student will not be able to use the instructor(s) or other students as a resource.

RESQURCES :

Drawing set

30 x 60 triangle.

45 x 45 triangle.

Architect's scale

Engineer scale

Brush

Lead holder

Lead pointer

Erasing shield

Drafting table

Drafting board

"T" square

Stool

Eraser

Leads (2H and 6H)

Tape

Drawing paper

Electric Eraser

Protractor

Technical Drawing, Giesecke/ititchell/Spencer/Hill
Mechanical Drawing, French and Svenson
Engineering Drawing and Graphic Technology, French and Vierck

103
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PERFORMANCE CHECKLIST:

OVERALL PERFORMANCE: Satisfactory __Unsatisfactory

CRITERION
Met Not Met

Objective 1:

1. Uses basic techniqgues.

Criterion: ©No lines are missing from the drawing.

Objective 2:

2. Visible lines are neat and properly drawn.

Criterion: (ASA Standards), Technical Drawing, p. 20.

3. <Center lines are necat and properly drawn.

Criterion: \ASA Standards) , Technlcal Drawing, p. 20.

4. Visible lines are of appropriate contrast in relation.

to the other lines.

Criterion: (ASA Standards), Technical Drawing, p. 20.

5. Center lines are of appropriate contrast in relation

to the other lines.

Criterion: (ASA Standards), Technicél Drawing, p. 20.

(4] , nA
me 104
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(Cliecklist continued]

CRITERION
Met Not Met

Objective 3:

6. Drawing is clean and neat.

Criterion: (ASA Standard:), Technical Drawing, PP. 12-22.

7. Drawing is centered.

Criterion: (ASA Standards)

8. Total drawing is accurately drawn to given dimensions.

Criterion: plus or minus 1/32"; plus or minus 1°.

9. The drawing is completed in the specified time limits

Criterion: Not to exceed 5 hours.

Student must meet criterion on 7 line items to obtain an

overall score of satisfactory.
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Student: File Code:

79.01.C1.00.B2-2

Date:

” Revised:

oununn-?lalns Educatlon &
onomic Developinent
Prouam‘ lne.

AR
mug »w AFB, MonE 582

\\'\\&‘ v “§‘ SRIF

UNIT FOST T.5T: MECHANICAL DRAWING

79.01.01.01

1. Soft leads are used:

Date Publishad:

6-18-74

12-03-79

a. whes extreme accuracy is required and for basic construction lines.

b. only on soft paper.
c. for art work but not for mechanical drawing.
d. for general purpose work in mechanical drawing.

H
2H
c. 4H
6H

o w

3. Lead weight, (hardness), is determined by:
color of lead.
size of lead.
amount of graphite

weight in ounces.

a. the
b. the
c. the
d. the

in lead.

4. All lead is the same darkness, differences in line

a. varying line width.
b. pencil pressure.
c. lead darkness.
4. the type of line.
5. Construction lires should be made:
a. thin, but light.
b. wide, but dark.
c. wide, but light.
d. thin, but dark.
79.01.01.02
6. Left-handers should place the head of the T-square:
a. on the right~hand side of the drawing board.

the
the
the

by, on bot tom cdge of the drawing board.
Teft=hand side of the drawing board.

top wdge of the drawing board.

(S on

d. on

N

ERIC 106

Aruitoxt provided by Eic:

our course, it is suggested you use which lead for object lines:

contrast ave caused by:
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79.01.01.02 (continued)

7. When attaching paper to the drawing board, use:

a. two fasteners.
b. four fasteners.
c. as many fasteners as you need.
d. six fasteners.

8. Cellophane tape is:

a. hard to remove and not recommended as a fastener.
b. easy to remove from +the paper.
c. damaging to the board surface.
d. the best fastener to use.
3. When mounting paper to the board, align the straightest edge of the paper to the:
a. left edge of the board.
b. top edge of the T-square.
C. right edge of the triangle.
d. bottom edge of the T-square.

10. The corner of the paper to attach to the board first is the (for right-handed

people) :

a. bottom rvight.
b. top right.

C. bottom left.
Q. top left.

79.01.01.073
11. A horizontal line is drawn:

from left to right if you are right handed.
from right .o left if you are right handed.
fr-. tof. to riaght if ycu are left handed.
from left to right or right to left.

(o7 o I & i o]

12. Horizontal lines are drawn:

a. along the top of the T-square.
b. along the bottom of the T-square.
c. along the right of the T-square.
d. along the left of the T-square.
13. A horizontal line drawn at the top of the paper should be tc a

horizontal line at the bottom of the paper.

vertical.
parallel.
perpendicular.
at an angle.

a0 o
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79.01.01.03 {(continued)

l4. The type of line drawn along the top of the T-square is:

a. horizontal.
b. vertical.
c. curved.
.d. circles and arcs.
15. The T-square is held tightly auainst the board and the paper when:
a. lettering freehanded.
b. drawing circles and ar-.s.
c. drawing with the french curve.
d. drawing horizontal lines.

79.01.01.04

16. Vertical lines are drawn with the P-square and the:
a. 45 degree triangle only.
b. 45 degree or 30 degree x 60 degree triangle.
c. 30 degree x 60 degree triangle only.
d. french curve.

17. when drawing verticle linzs, the head of the T-square is held:

a. on the bottom of the board.
b. on the top of the beard.
c. tightly against the working edqge of the board.

d. loosely.
18. when drawing vertical lines and the odge of the triangle is too sharp:

throw it away.

sand the edge lightly with #00 sandpaper.
sharpen the rencil.,

dorn't Jdiaw the line.

Q0 0w

19. The triangle is held tightly agzinst the T-square, board and paper when:

iettering freehanded.

drawing circles and arcs.
drawing with the french curve.
drawing wverti~al lines.

00U e

’ 20. When drawing vertical lines, the trail of graphite particles are:

a. left where they fall.

b. rubbed into the paper.
i c. removed by craser.

d. blown off at intervals.

' ERIC - 193

Aruitoxt provided by Eic:
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79.01.01.0C.B2-2

®@

——— —_—p
21. In the diagram, distance 0 to B is: TTTTTITT [TTT l]T ‘TT]
19 1\"v< 2
a. i ‘ .
b. 10" @) (of FULL SIZE ©
c. 1 1/16"
d. 1%"
22 In the diagram, distance A is:
a. 1.4" e k=@ 209}
b.  5/8 meters RRRNERRRRRRRRIRRN
c. 14° 10
a. 7" 2 !
e —_
23. In the diagram, distance C is: 1"=20"
a. 15!
b. 3/7"
c. 6!
d. 1/4 meters
24. In the diagram, distance B plus distance C is:
a. 1.6"
b. .8 meters
C. . 8"
G. 16’
25. Given an engineers scale, using the 50 scale, each increment is:
a. 1/5 of an inch. 3
b. .5 of an inch. H pl-f 6"
C. 1/50 of an inch. Uol‘ o
a. one inch. g_" F&'
59°
79.01.01.06
26. When centering a two view drawing: < I %
a. distance B always equals distance C. | T
b. distance B always equals distance G. = g | [ 1
c. distance B is always equal to distance A.
d. distance B can be any length you decide.
. . . ¢
27. The formula for vertical spacing is: —
*T~F~——————>
a. A pius B divided by 2. ¥
b. A plus B divided by 3. [ —
c. H minus (J plus G) divided by 2. - A - ° — 8 -3
d. H minus (J plus G) divided by 3. 5
G
&
—
[4
(15l e

’ 109
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79.01.01.06 (continued)

28. When drawing a two-view drawing, the first step is to:

a. determine the spacing between the views.
b. draw horizeontal construction lines.

c. draw vertizal construction lines.

d. draw circles and arcs.

29. On the two-view drawing, if T=16" and F=6", what is ~he space on each side of
t..e object:

gn
3]\""
10"
gn

0 0o

30. On the two-vicw drawing, if H=8%" and the height of the obicct was 14" and the
depth of the object was 1", what would D equal?

a. 2"

b- 6" -%
c. an

d. 2 3/4"

79.01.01.07
31. When centering a three-view drawing:

a distance A equals distance C and distance F.
b distance A, B, and C are never equal.

C. distance A equals distance B and distance F.
d distance E equals distance B.

32. When centering a three-view drawing: ﬁ
< I —b
. N g
a. distance 1 a.d 6 are always cqual. |“
b. dict .o oand 6 oare alwers equal. AUJ
. distances D and I" arce always cqual. p’ C;g'
d. distances A, I, and ¢ are always equal. ﬁ
33. The formula {or vertical spacing itu: Q:itj
a J minus (G plus B plus H) divided by 2 J
b, A plus 8 plus ¢ divided by 1. -4
C. A plug B plus C divided by 2. o)
‘ d. J minus (G plus K) divided by 2. ¥
| H
34. The formula for horizontal spacing is:
Top V. & i
l a. A plus 8 plus C divided by 3. £
b. I minus (2 times K) divided by 3.
- K=" C
| c. A plus B plus C divided by 2. A G B
| d. I minus (K plus H plus B) divided by Z. y Frosr V. | R.5. view
=

R 110
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79.01.01.07 (continued)
35. The first step in making a three-view drawing is to:
a erase the construction lines.
b. heavy=in all final llines
C locate the center line.
d
79.01.01.08
36. Thin ink lines are caused by:
a. excess ink in the pen.
rapid movement of the pen.

b.
C. dull nibs.
d slow movement of the pen.

37. When inking or tracing a pencil line, the fnk line should be:

a above the pencil line.

b. centered over the pencil line.
c below the pencil line.

d longer than the pencil line.

38. The first lines to ink on a drawing ave:

a. construction lines.
b. hidden lines.

C. circles and arcs.
d. section lines.

39. Line weight with the LeRoy pens is controlled by:

a. size of tip.

b. amount of ink.

C. durkness oV !ine.
d. type ¢ Line

40. Which LeRoy pen will make the widest line:

a. #000
b. #3
C. Arc type
d. Ruling
A
{
79.01.01.09 ] rﬂ-
]
i i
41, In the dilagram, B shows: !
a. a visible line covering a center line, D
b. a visible line behind a center line.
C. a visible tine behind a hidden line.
d. a visible line covering a hidden line.

11%

r-—--‘q—

b~
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79.01.01.09 (continued)

A2 o Lhe dlagram, A I8 a:
a. center line. A
b. hidden line. TV
c. visible line. H !
d. construction line. -

43, 1In the diagram, D is a:

visible line. .
hidden line. -~_‘<:;
construction line. S A
center line.

Lo oo

44, 1In the diagram, B is a:

center line.
hidden line.
visible line.
construction line.

ao o

45. A hidden line always takes precedence over a:

a. circle or arc.

b. visible line.

c. center line.

d. border line.
79.01.01.10

46. Objectives in drafting are:

a. accuracy, speed, legibility and neatness.

b. equipment, instruments, books, and pencils.
c. reading, siow drawing, ink, and text books.
d. neat dravings, slow work. and no accuracy.

47. A pencil drawing, not for reproduction, is made on:

polyester film.
tracing cloth.
tracing paper.
drawing or detail paper.

an o

48. To replace the T-square, triangles, scales, and protractor use a:

. parallel-ruling straightodge.
b. templatoe.

e deaft tng machine.

d. mylar sheet.
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79.01.01.10 (continued)

49. To draw mechanical curves other than circles or circular arcs, use a:

a. compass.

b. electric eraser.
c. drafting machine.
d. french curve.

50. For quick, repetitive work, use a(n):

a. template
b. scale

c. scriber

d. printer
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PERFORMANCE ACTIVITY: CENTERING TWO-VIEW DRAWINGS

OBJECTIVES:

I. Correctly identify the three basic dimensions used in multiview drawings
based on drafting conventions.

II. Correctly determine the spacing for a two-view drawing, given surface size
and object dimensions.

EVALUATION PROCEDURE:

Successful completion of this LAP is determined by correctly answering 8 out of 10
items on a multiple-choice test that is combined with 79.01.01.07 “"Centering
Three View-Drawings" LAP test, and is taken after completing that LAP.

RESOURCES :
Technical Drawing, pp. 138-139, 5.18-5.19.

Basic Technical Drawing, pp. 85-88 -- Fig. 6-4 and 6-8
pp. 108-109; 7.7

PROCEDURE :-

1. Read listed Resources “or this

LAP.
2. Label the 2 basic dimensions
for each view of the object at the

right.
3. Have your instructor check your ;

answers. '
4. These dimensions are terms which

you will be using for size through-
out the course.

-
H

i = e —

“rincipal Author(s): Jere Wheatley, Sheila Vosen

Family Teaining Cenler, Ine.
115




Page 2 79.01.01.06
NOTE: Determine the spacing of the views in relation to the drawing surface measured
from the top 1ine of the title block and exclusive of the border.

1. To determine horizontal spacing.
a. Subtract the width of the ohject from the horizontal width of the
drawing surface. In Lhe example, the object width = 6", and the
horizontal width = 17". Therefore: 17 - 6 = 11.

i o R
; 3" . l t l$§

i
!
I
t

'T
i
1l
i”
i
Hi
1

b. The remainder (11) must then be divided by 2, since there is space
on either side of the object, (A and B): 1l =+ 2 = 5%" of space on
each side of the object.

2. To determine vertical spacing:

a. Add vertical dimensions of height and depth. The example shows 3"
depth and 1" height: 3 + 1 = 4" total vertical object space.

b. Subtract this total from the vertical drawing surface: 9%" - 4 =
5%".

c. The remainder (5%) must then be divided by 3, since there are 3 equal
?mpty spacis on the vertical surface of the paper: 5% + 3 =1 3/4

C=0D-=E).

3. MWork through the example in Steps 1 and 2 until you fully understand the
process and mathematics involved. Then qo on to the problem in Step 4.

4. Do the following problem based on the information given below and the
procedure explaired in this LAP.

GIVEN:

Drawing surface dinensions: Horizontal = 17"
Vertical = 9 1/4"

Object size dimensions: Width = 9 3/4"
Depth = 3 1/16"
Height = 31/2¢

PROBLEM:

The horiztonal spacing equals

The vertical spacing equals

Check your answers with the instructor's key.

5. LAP test is combined with LAP .07.

 11g
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Student:
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PERFORMANCE ACTIVITY: CENTERING THREE-VIEW DRAWINGS

OBJECTIVE:

Correctly determine spacing for centering a three-view drawing given surface and
i object dimensions.

EVALUATION PROCEDURE:

I Successfully complete at ieast 80% of the items on a multiple-choice test about
this LAP.

RESOQURCES:

Basic Technical Drawing, 7.9, PP. 109-110.

PROCEDURE:

1. To find horizontal spacing.
a. Add totals for horizontal dimensions for which .
width (W) and depth (D) would be %" on the ‘ P

example shown.
b. Arbitrarily determine spacing between 2 object

views which is proportional to the object size . e K

and paper (For example 2"). -
c. Add this to the W and D of the objects. I P I r
d. Subtract this to:»1l from the horizontal surface -

dimensicr
e. Divide the remainder by ¥, for 2 ¢qual spaces on
the outside left and right margins.

HINT: Choosing an arbitrary spacc between objects is best determined by a feel
for placing the objects at a distance from each other. Thi- distance
should both look good on the drawing surface, and accommodate dimensions
between objects. You will learn to see these proportions with experience.
If you have much trouble with determining spacing, sketch a basic block
for each of the object views, cut these out and arrange them on your drawing
surface until you arrive at a suitable spacing.

rincipall Author(s); Sheila Vosen, Jere Wheatley

Family Training Center. Ine.
§ ERIC - 11y

Aruitoxt provided by Eic:
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2. To determine vertical spacing.

a. Add the height and depth dimension to the arbitrarily determined space.
b. Subtract this number from the total vertical surface.

c. Divide the remainder by 2. This will give the top and bottom margins.

NOTE: This 1s the procedure ybu will use to center your drawings using size B
(12"x18") paper throughout this drafting course.

3. Problem: Determine the horizontal and vertical spacing for the following
problem.

Drawing surface dimensions:
horizontal: 17"
vertical 9 1/4”

Object dimensions: L T
height: 1 3/4"

width: 3 174"
depth: 2 178"

Avbitrary Spccing =

Vertical spacing =

Horizontal spacing =

4. Check your answers with instructor(s) answer key.

5. Take the LAP test.
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UNIT: LETTERING

RATIONALE :

In 1935, a standardized form of lettering was adopted by the United States American
I Standards Institute. tThis form of letter (U.s. Standard Letters) has become the

accepted style of lettering for mechanical drafting. Other styles of Tettering are

used in other fields. The General Rule to follow is: wuse whatever style of letter-
l ing conforms to the job as long as it is legible and uniform.

PREREQUISITES:

Unit: 79.01.01 -- Mechanical Drawing

OBJECTIVES:
Letter to specifications, freehanded, using U.S. Standard Lettering Style.

Letter to specifications with the Ames Lettering guide using a developed free style..
Letter t» specifications, mechanically, when using the Leroy lettering gquide.

RESOURCES:

Printed Materials

Basic Technical Drawing, Spencer and Dygdon, Macmillan Company, New York.

Technical Drawing, Sixth Edition, Giesezke, Mitchell, Spencer and Hil1l, Macmillan Co.
Lessons in Lettering, Book 1, Third Edition. French and Turnbull, McGraw-Hill, N.Y.
Supplement on Lettering Styles, developed by Drafting class. .

Audio/Visuals

Video Cassette on nmes and Leroy Guide.
Drafting Series. 'letter:ng", Doubleday Media.

Equipment

As given in Course LEG.

_ Principal Author(s): Sheila Vosen, Chuck Wetterling, Jere Wheatley
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l GENERAL INSTRUCTIONS:

This unit consists of three Learning Activity Packages (LAPs). Each LAP will provide
l specific information for completion of a learning activity.

The general procedure for this unit is as follows:

1) Read the first assigned LAP.

2) Begin and complete the first assigned LAP.

3) Take and score the LAP test.

4) Turn in the LAP test answer sheet.

5) Determine the reason for any missed items on the LAP test.

6) Proceed to, and complete, the next assigned LAP in the unit.

7) Complete all required LAPs for the unit by following steps 3 through 6.

8) In this unit, there are some LAPs that have tests combined with other LAP tests.

These combined tests are taken after completing the last LAP covered by the test.

9) Take the unit tests as described in the Unit LEG "Evaluation Procedures”.
10) Proceed to the next assigned unit.

PERFORMANCE ACTIVITIES:

.01 -- Freehand Lettering (U.S. Standard Style)
.02 -- Ames Lettering Instrument (Developed Free Style)..
.03 -- Mechanical lettering Instruments

EVALUATION PROCEDURE:

1. As the student completes each LAP, he/she will take the LAP test for the LAP.
5> The student takes a multiple-choice unit post test and a unit performance test.

Successful unit completion is an 80% on LAP and Unit Tests and meeting the listed
criteria for the performance test.

FOLLOW-THROUGH:

The skills of lettering attained in this Unit shall be one of the basis for evaluating
future drawings.

Print your name and address rneatly on a sheet of paper using guide 1ines for a hedight
of 1/8".

Go to the first assigned Learning Activity Package (LAP) iisted on your Student Pro-
gress Record (SPR).




Student: File Code: _79,01.,02.00, A2-2
Date: Date Published: 6/19/74

:‘.-‘f:? NMaEconomic Development
X Program, Inc.
A \ \ N \ * —
o\\w AFB.@\‘:\
R

— UNIT PRETEST: LETTERING

79.01.02.91.

1. The American Standards call for:

a. vertical or inclined lettering.

h. inclined lettering only.

c. wertical lettering only.

d. a mixture of vertical and inclined lettering.

2. The general rule for spacing letters within a word is:

the distance between letters should be equal.

b. the distance between letters should be as large as a zero.

c. the area between letters should cover about one-fourth as
much area as the preceding letter.

d. the areas between letters should be about equat.

3. Pencil lettering should appear:

dense black.

dull grey.

with different thicknesses of lines.

with the same measurement between letters.

oo oo

4. Lettering on drawings should be unde:'lined:

Nevet .

.  when special emphasis is required.
when it is for a dimension.

. only in the title.

0o oo

5. Inclined lettering is drawn in strokes that follow the order and direction:

that is comfortable for you.

that is unique for inclined lettering.

of vertical lettering.

of all horizontal strokes first, then the vertical.

o0 oo
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6. The Ames lettering instrument is used:

with an ink pen.

with a 60 degree triangle.
.  with a T—-sguare.

with a protractor.

oo0oocY

2 The slanted side of the Ames lettering guide is used for:

. cleaning a pencil.

drawing vertical guide lines.
drawinhg horizontal guide lines.
drawing slant guide lines.

0o 0oco

79.01.02.03.

8. The Leroy set is used with:

the ruling pen.

standard pen reservoir pen, or "020" pencil.
the standard mechanical pencil.

. a separate piece of pencil lead.

oo0ooco

9. With the Leroy, the guide pin follows:

the edge of the T—sguare.
grooved letters in & template.
a 45 degree line.

a 60 degree line.

oo0ooc o

10. The i ~~uv nen is constru. red of:

three pieces.
one piece.
two pieces.
four pieces.

oo oo
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UNIT PRETEST ANSWER KEY: LETTERING

LAP
01 1. A
2. D
3. A
4. B
5. C
02 6. C
7. D
03 8. B
. B
10. C
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PEREORMANCE ACTIVITY: Freehand Lettering (Using U.S. Standard Style)

OBJECTIVE:

Letter, freehanded, various letters, words and numbers using the accepted U.S.
Standard Style.

EVALUATION PROCEQURE:

Instructor will examine lettering for neatness, spacing accuracy and lTinework. A
maximum of five errors per assignment sheet will be allowed.

5 score of 80% is needed for successful completion of the LAP test.

RESOQURCES :

Lessons in Lettering, Book 1.

Basic Technical Drawing, Chapter 4.
Attached assignment sheets
Filmstrip: Lettering

PROCEDOURE :
Steps
1. Read the above rcsuurce(s).
2. View the :.imsirip cn "Lettering"” and the video cassette.
3. Lecter, freehanded, the various Jetters, words and numbers on assignment

sheets. Do all lettering on the assignment sheet in U.S. Standard Style.
Turn in completed sheets to instructor for evaluation.

Take the LAP test and proceed to the next LAP, upon successful completion
of this materijal.

(SRR~

Principal Author(s): Q. Fogleman, S. Vosen, J. Wheatley

4 PAGE 1
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Letter the followina examples using the quide lines aiven. Use 1/8 dinch letters

and 1/4 inch letters. PAGF ?




PAGE 3
Letter the following using 1/8" and 1/4" letters. Always use both horizontal and

vertical auide 1ines.

u
29 @
wdl
/3
| v
, la g2
2\ ¥ /4 v

1/31 k l}\g X
) | 2. 4 7
[ Y v
, .23 m gy 2
lijk?£irinl71 ’ 1%¢ - 4 y4

Aruitoxt provided by Eic:



tter the following sentences using the given guide lin PAGE 4

GOOD LETTER%NG IS NOT ThE RESULT

OF AN IN-BORN TALENT, BUT IS DE-
VELOPED THRU CONSTANT PRACTICE.

 ETTERS MAY BE CONDENSED OR
:—X D&‘M ma?}%‘:m De letter the above sentenve in the spaces below.

ERIC - 1Y
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Letter the followina in the guide lines provided. Part of the exercise .
is %" lettering and part is 1/8" lettering.

L =2 £
' 2% 55 3 88
4 5/32 £ 172 4134 23.6 cm. 35 in.
4

1y 20'=6405q f1. 24+ 4dr = 6}" 7.6 meters

32
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=S LAP TEST: FREEHAND LETTERING

1. Pencil lettering should be done with:

6H or 8H lead.

2B or 4B lead.

F or H lead.

any size ink pen.

ao o

2. On working drawings, capital letters are usually:

1 meter high.
1 inch high.
1/2 dinch high.
1/8 inch high.

ao o

3. Americar Standard lettering looks like:

5 00D PAND " 4wn CAND

4. The relationship of lower case letters to upper case letters should be:
a. The width plus the height.
b. Hal?f the size.
c. A ratio of 2 to 7.
d. A ratjo of 3 to 5.
5. The space betweer words should be about as large as the letter:
a. U
b. W
c. B
d. 0
6. Pencil lettering should appear:

dense black.

dull grey.

with different thicknesses of lines.

with the same measurement between letters.

a o oo
o s e

‘ 129
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10.

79.01.02.01.A2-2

Lettering on drawings should be underlined:

never.

when special emphasis is required.
when it is for a dimension.

only in the title block.

o0 oo

Inclined lettering is drawn in strokes that follow the order and direction:

that is comfortablie for you.

that is unique for inclined lettering.

of vertical lettering.

of all horizontal strokes first, then the vertical.

aooo

The height of whole numbers should be:

1/2 inch.
1/4 inch.
1/8 1inch.
3/4 inch.

aooe

The height of fractions using 1/8 numbers should be:

3/4 inch.
1/8 dinch.
1/2 inch.
1/4 inch.

an oo

I~
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LAP TEST ANSWER KEY:

FREEHAND LETTERING

12
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Presram Learning Activity Package

Student:

Oota: ____.

Ames tettering Instrument

PERFORMANCE ACTIVITY:
OBJECTIVE:

Correctly use an Ames lettering guide.

EVALUATION PROCEDURE :

Instructor will examine work for neatness of lettering and correct usage of the Ames
Jettering guide. No more than three errors will be allowed.

Successful completion of this LAP is determined by correctly answering 8 out of 10
jtems on a multiple-choice test that is combined with “Mechanical Lettering Instru-
ments" LAP test and is taken after completing that LAP.

RESQURCES:

Technical Drawing, page 72 (paragraph 3.17).

Ames Lettering Guide Instruction.
Supplement on Lettering Styles.
Video Cassette on use of Ames Guide.
PROCEDURE :

1. Read the above resource(s). Ask the instructor for a copy of the handout on
lettering styles.

2. Using the ’wes ietterine guide, Tetter the antire alphabet in upper case first in
1/4" letters and then in 1/8" letters using your own individual styie.

3. Have the work evaluated.

4. Using the Ames lettering guide, letter the entire Fvaluation Procedure above
first in 1/4" upper case letters and then 1/8" upper case letters using your
own individual style of Tettering.

5. Have the work evaluated.

Principal Author{s): Q. Fogleman, S. Vosen, J. Wheatley
122
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Aruitoxt provided by Eic:

HOW TO USE THE AMES LETTERING GUIDE

With your Ames Lettering Gnide it
is possible to draw guide lines and slope
lines for letlering and numbering from
1/16 to 2 inches in height.

The nnmbers on the dise from 10
through 2 denote the height of letters in
thirty-seconds of an inch. Assume you
want letters 1/4 inch high. Rotate the
disc 3o the 8 is at the frame index. See
Figure 1.

To turn the disc clockwise, hold the frame at the upper lefthand cor-
ner with the left hand. Rotate the disc with the right hand. To turn the
disc counter-clockwise, use the reverse procedure,

Use a 4H or harder drawing pencil sharpened to a conical point. With

_your tee square or straight-edge in the drafting position, place the base of

the guide, readable side up, against the top edge of the straight-edge.

RIGHT-HAND COLUMN OF HOLES: In the column of holes marked
2/3, the body of the lower case letters will be 2/3 that of the capital
letters. This ratio is the Reinhardt System.

Pluce the pencil in the second hole from the top. Keep the peneil ina
plane that is perpendicular to the paper, but inclined slightly in the
direction that you are drawing lines,

With the pencil, slide the guide to the right keeping the base in
contact with the tee square until yon have reached the terminal point,
drawing the line lightly. Upon completion of the first line, move the
pencil down hole by hole, repeating the procedure and drwing alter
nately to the left and then to the right. .

You now have one set of three guide lines 174 inch high. To draw

two more Scts, repeat the procedure using the rest of the holes in the 2/3
column. Sce the right side of Fig. 1. Note that the three sets of three
holes are grouped by the elliptical lines, not only in the 2/3 column bt
the 3/5 as well.
Drawinc More Tuan Turer Sers oF Guipk Lines: Move the tee
square and guide down umtil the top hole in the 2/3 cohnmn coincides
with the bottom line of the last set of guide lines drawn before shifting
the guide. Do not use this top lole. It is there only to give proper
spacing between lines when the guide must be moved. Now place the
pencil in the second hole and draw lines as before.

LEFT-HAND COLUMN OF HOLES: In the 3/5 column, the body of
lower case lerte .3 will he 3/5 that of capitals. This ratio is usually used
bv Cin3! Fugincers, To use th's ~olumn, proceed identically as above.

Always remember . . . draw slope lines
lLightly and use only enough of them to
maintain slope uniformity.

AATE LLITLAIKE Cmibl
.t "

68 dearse slope lines Flgure § vertical slape lines



CENTER COLUMN OF HOLES: The middle line in each set of 3
guide lines helps in upper-case letters such as B, B Hoete. You will
soon discover the center column ta be o most veraatile set ol holes.
with many other uses such as:
Cross-Secrioning:  For 1/8”7  spae-
) ) ilng, set lht; iric/icx{ mark on l}lc
B raniFLA. SmaCuu e Y M dige {(near the 273 raction) at the
£ross SLETION -—’--—"'——;—'Th R 7 1/8 mark on the framne for 3/32 o
M}L—;*-—“:”*_‘_ " 1/16", set the disc at the corres
EPPEIEEIEE‘:“"""’“‘" 72~ ponding marks on the frame, Set
S ZESFT he cdge of your straight edge par-
-t allel to the desired lines and proceed
as shown in the upper Jeft-hand
Figure 3 corner of Fig. 3.
Noumgsers AND FRACTIONS: Sec the lower right side of Fig. 3 for size
of fractions in relation to whole numbers.

Fourn Guipe Lines: To assist beginning draftsmen with lower-case
letters such as g j, P» @ and y. it is helpful to usc a 4#th guide line.
1 Use the top hole, 2nd, Ath, and Sth holes. See the upper right side of

Fig. 3. If two sets are desired, go tc the Tth, 8th, 10th, and bottow
holes.

Misc. AppricaTions: Many are possible such as the music staff, ete.
Brock Lertems: Several examples are shown at the right side of Fig 4

Guipe Lines up To 134 INCUES IN
Heicur: Construet paratlel  lines
at the desired height, using the
top and bottom holes in the ceuter
column. For the 3/5 ratio drop 4
sﬁuces to the Sth hole and draw the
third guide line. With 11 hioles and
thus 10 spaces, this will give the
2/5 . 3/5 ratio. See the left side of
Fig. 4 for an illustration of 114 inch
guide lincs. Figure 4

=

1f the 1/3 - 2/3 ratio is desired, use the sume procedure hut drop only
3 spaces to the 4th hole for the third guide line.

USES OF 1/8 INCIT SPACED HOLES UP LEFT-HAND SIDE OF
THE FRAME- This sct of holes has many possibilities such as title
blocks and grid lines in multiples of 1/8 inch; section lining and
dimension line spacing, and spacing_from 0 to 9" as well ns guide lines
for letters and numbers up to 2 inches.

USES OF SYMBOL ON RIGHT-HAND SIDE OF FRAME: This is
provided for such well-known uses as to indicate surface quality, the
American Standard 60 degree refinish mark, and a short feader &/or
weld symbol.

ERIC
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PERFORMANCE ACTIVITY: Mechanical Lettering Instruments

OBJECTIVE:

Letter in ink using a Leroy lettering instrument.

EVALUATION PROCEDURE:

Instructor will examine lettering for neatness, spacing, accuracy and Tinework. No
errors will be allowed in the lettering.

Successfully complete at least 80% of the items on a multiple-choice test about this
LAP.

RESOURCES:

Technical Drawing, pages 78-80 (paragraph 3.25).
Pamphlet on Leroy Equipment
Video cassette on use of Leroy Guide.

PROCEDURE :

NOTE: Beforz beginning: 1) Make sure the instructor has shown you how to take your
pens 2part and properly clean them. 2) Have your instructor show you how to
use the wuiue for letter spacing and line spacing.

1. nead the resource(s) for use of the Leroy lettering instrument.

2. Letter, in ink, the entire alphabet in upper case and lower case letters and
the numbers. Use a Leroy lettering instrument, guide no. 140-C, pen no. 1.

3. Letter the paragraph above (step 2} in four lines using upper case letters.
KEY POINT: Size of templates is in thousandths of an inch (i.e., 140-C = .14Y
in height).

4. Have the work evaluated.

5. When satisfactory, take the LAP test.

Principal Author(s): C. Wetterling, J. Wheatley, S. Vosen
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LAP TEST: AMES LETTERING INSTRUMENT/
MECHANICAL LETTERING INSTRUMENTS

1. The numbers on the bottorm of the disc in the Ames instrument
indicate:
a. the nurnber of letters to the inch.
b. the heights of letters in thirty—-seconds of an inch.
c. the angle to use for slant lettering.
d. the fractions that can be drawn.

2. The Ames lettering instrument is used to:

a. draw capital letters.
b. draw small letters.
c. draw guide lines.

d. draw numbers.

3. The Ames lettering instrument is used:

a. with an ink pen.

b. with a 60 degree triangle.
c. with a T-square.

d. with a protractor.

4. The slanted side of the Ames lettering guide is used for:

cle~. .ing a pencil,

drawing vertical guide lines.
drawing horizontal quide lines.
drawing slant guide lines.

0o ocw

5. The most widely used mechanical lettering instrument is the:

Varigraph.

Whrico Fen and Guide.
L_etterguide Sciriber.
L_eroy.

oo oo
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6. The numbers on the Leroy template(80, 100,120, etc.) indicate:

the letter height in thousandths of an inch.
the number of letters to the inch.

the recommended pen size.

the letter height in thirty-seconds of an inch.

0T o B o

7. The nurnbers on the Leroy template (00,0, 1 ,2,etc.) indicate:

the number of letters to the inch.

the recornmended pen size.

the letter height in thousandths of an inch.
the letter height in thirty-seconds of an inch.

00 oo

8. The Leroy set is used with:

the ruling pen.

standard pen, rese- pen, or ""020" pencil.
the standard mechanical pencil.

a separate piece of pencil lead.

0 0o h

9. When using the lL.eroy, the template is placed:

along a french curve.
along a straight edge.
on top of the scriber.
on top of the varigraph.

00 oY

10. With the l_eroy, the guide pin follows:

a. the edge of the T—-square.
grr-ved letters in a te'nplate.
~. @a 45 degree line.

d. a 60 degree line.

o
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LAP TEST ANSWER KEY: AMES LETTERING INSTRUMENT/
MECHANICAL LETTERING INSTRUMENTS

LAP

o2 1. B
2. C
3. C
4. D

03 5. D
6. A
7. B
8. B2
9. 3
10. B

v | ? 1;;
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Pm&mm UNIT PERFORMANCE TEST: LETTERING

LE
OBJECTIVE 1:

Given a paragraph, the student will freehand print it, using U.S. Standard Style, one
time using 1/8" high letters, and a second time using 1/4" high lettering.

OBJECTIVE 2:

Given a paragraph, the student will freehand letter it, using developed jndividual style,
once using 1/8" letters and a second time using 1/4" letters.

OBJECTIVE 3:

Given a paragraph, the student will ink it, using the Leroy equipment, #140 guide and the
appropriate pen for that guide.

TASK:

The student will freehand print the assigned paragraph, in U.S. Standard Style, once
using 1/8" high lettering, and once using 1/4" high lettering.

The same paragraph will be lettered using individual style in 1/8" and 1/4" lettering.

Also, the same paragraph will be printed using the #140 Leroy quide and the appropriate
pen.

ASSIGNMENT:
Use all upper case letters:

"Although men have not been able to get together on a world language of words
and sentences, there has actually been a universal language in us~ since the
earliest times; the graphic language."

CONDITIONS:

The drawing is to be completed iﬁ a typical drafting room setting, using the equipment
1isted on the unit LEG.

The student will not be able to use the instructor(s) or other students as a resource.

. 129
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Date: Date Published: __11/6/74
Revised: 8-14-79
Family Pay Number: Sex: M F (Circle 1)

PERFORMANCE CHECKLIST:

OVERALL PERFORMANCE: Satisfactory Unsatisfactory

CRITERION
Met Not Met

Objective 1:

1. 1/8" lettering is neat and legible

Criterion: ( ASA Standards), Technical Drawing, p. 64

2. 1/8" lettering has uniform spacing

Criterion: (ASA Standards), Technical Drawing, p. 65

3. 1/8" Jettering has uniform height

Criterion: (ASA Standards), Technical Drawing, p. 65

4. 1/8" letters are of uniform inclination or are uniformly

vertizal

Criterion: (ASA Standards), Technical Drawing, p. 65

5. 1/4" lettering is neat and legible

Criterion: (ASA Standards), Technical Drawing, p. 64

6. 1/4" lettering has uniform spacing

Criterion: (ASA Standards), Technical Drawing, p. 65

1490




Page 3 .
{Checklist continued)

79.01.02.00.A1-5

CRITERION

Met

Not

Met

7. 1/4" lettering has uniform height

Criterion: (ASA Standards), Technical Drawing, p. 65

8. 1/4" letters are of uniform inclination or are uniformly

vertical

:
-

Criterion: (ASA STandards), Technical Drawing, p. 65

Objective 2:

9. Leroy lettering is neat

Criterion: A1l letters consistent with the lettering guide, ane

i no unnecessary

Jines. Technical Drawing, Giesecke, p. 80

10. A1l Leroy letters are of uniform weight.

Criterion: No irreguiar line weights

11. Proper spacing is used between all words and lines.

Criterion: (ASA Standards), Technical Drawing, Giesecke, pp. 7

0-81

'__[g, A[lvwords are correctly spelled in all exercises.

Criterion: Spelled exactly as given in the assigned task

13. The drawing is zompieted in specified time limits

Criterion: Not to exceed 1-1/2 hours

The student must meet criterion on 10 line items to obtain an ove

[

ralil score

of satisfactory.

|
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UMIT POST TEST: ILETTERING

79.01.02.01 _- y.S. Standard

1. The recommended angle for inclined American Standard lettering is:

a. 900 c. 68°
b. 759 d. 60°

2. The lead recommended for lettering in this course is:

a. H c. 4H
b. 2H d. 6H

3. In American Standard Lettering, the height of a Tower case letter is what part of
the height of an upper case letter?

a. The same height. c. Two-thirds the height.
b. Half the height. d. Three-quarters the height.

4. The general rule for spacing letters within a word is:
a The distance between letters should be the size of a zero.
b. The areas between letters should be about equal.
c. The distance between letters should be 1/32 of an inch.
d The area between letters should be the size of a zero.
5. Guide lines for lettering should be used:

a. Never : c. Only on 1/8" letters
b. Rarely d. Always

79.01.02.02 -- pmes Lettering Guide
6. Guide lines drawn with the Ames Guide are drawn with:

a. 6H c. 2H
b. 4H d. H

7. If the reference mark on the Ames Guide is set at 10, what will be the height of
the letter?

a. 1/10" c. 5/16"
b. 5/8" d. 1/32"

8. The proper relationship of whole numbers to fraction is shown in:

e |\ PANT
Lo d V& 142




Page 2 79.01.02.00:B2-2

9. The requirement(s) for free style lettering is (are):

a. Consistant c. Legible
b. Neat d. A1l of these (a, b, and c)

10. Space between one line and the next is:

a. 1/8" c. Lletter height
b. 2/3 letter height d. 1/4"

79.01.02.03 -- LeRoy Lettering Guide

11. In your set, you have a LeRoy Template KE-61-0300-120CL. What is the nominal height
of the letter?

a. .120 inch c. 120 millimeters
b. 12/32%s d. .300 inches

12. With the LeRoy, the tracer pin follows the:

Edge of the T-square
Letteys on the template
Hurizontal guide groove
edge of the template

a0 ow

13. The LeRoy Automatic Reservoir Pens consist of:

7 parts c. 3 parts
5 parts d. 2 parts

o

14. The evenly divided spaces on the edge of the lettering guide are used:

To measure the height of the letters.
To space lines.

To space letters on a line.

Instead of an architect's scale.

a0 oo

15. Which template do wec use for 1/4" letters?

a. Z2¢5CL c. l4o0CL
b. 175CL d. 120CL
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UNIT POST TEST ANSWER KEY: LETTERING
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Mountsin-Pluins Fducation &
Economic Development
Program, Inc.

Revised: 8-15-79

learning Expericnce Guide

UNIT: GEOMETRIC CONSTRUCTION

Glasgow AFB, Montuns £9231

RATIONALE :

Much of the work produced by the draftsman is based on piane geometry. However, the
true geometric method allows only the use of a straightedge and a compass. In Geometric
Construction, you are allowed to use any instrument to do the job with greater speed.
The construction problems which will be studied in this Unit are those most often used
by draftspersons to solve problems and to construct working drawings.

PREREQUISITES:

Unit: 79.01.02 -- Lettering

OBJECTIVES:

Apply the principles of Geometric Construction by making a drawing of an object from a
given illustration.

Identify the terms, principles and technigues used in Geometric Construction.

RESOURCES :

Printed Materials

Basic Technical Drawing. Spencer and Drydon, Macmillan Company, New York.

Engineering Drawing and Graphic Technology. French and Vierck, Eleventh Edition,

M McGraw-Hil1 Book Company, New York.

Mechanical Drawina. French and Svenson, Webster Division, McGraw-Hill Book Company,
New York.

Technical Drawing. Sixth Edition, Giesecke, Mitchell, Spencer and Hill, Macmillan Co.

fudio/Visuals
Video casseice for Unit 3.

Fquipment
As listed in Course LEG.

GENERAL INSTRUCTIONS:

This unit consists of 22 Learning Activity Packages (LAPs). Each LAP will provide
specific information for completion of a learning activity.

Principal Author(s): C. VWetterling
Revised: J. Wheatley

O




Page 2 79.01.03.00:A2-1

GENERAL INSTRUCTIONS: (continued)

The general procedure for this unit is as follows:

1) Read the first assigned Learning Activity Package (LAP).

2) Begin and complete the first assigned LAP.

3) Take and score the LAP test.

4) Turn in the LAP test answer sheet.

5) Determine the reason for any missed items on the LAP test.

6) Proceed to and complete the next assigned LAP in the unit.

7) Complete all required LAPs for the unit by following steps 3 through 6.

8) In this unit, there are some LAPs that have tests combined with other LAP tests.

These combined tests are taken after completing the last LAP covered by the test.

9} Take the unit tests as described in the unit LEG "Fvaluation Procedures".
10)  Proceed to the next assigned unit.

PERFORMANCE ACTIVITIES:

.01 Dividing a Line into Equal Parts

.02 Bisecting a Line

.03 Enlarging a Drawing

.04 Bisecting an Angle

.05 Copying an Angle

.06 Triangle Construction

.07 Constructing Equilateral Triangles -- Compass and Triangle Method

.08 Square Construction -- Compass and Triangle Method

.09 Inscribing a Square in a Circle -- Triangle and Compass Method

.10 Circumscribing a Square About a Circle -- Triangle and Compass Method

.11 Inscribing a Pentagon in a Circle -- Divider and Geometric Construction Methods

.12 Compass Method of Inscribing a Hexagon in a Circle
.13 Hexagon Construction

.14 Constructing an CGctagon

.15 Rectifying an Arc

.16 Drawing an Arc Through Three Points

.17 Drawing a Line Tangent to a Circle

.18 Drawing an Arc Tangent to an Arc and Line

.19 Drawing an Arc Tancant to Two Intersecting Lines
.20 Drawing an Arc Tanuent to Twc Arcs

.21 Ellipse Construction Trammel, Concentric Circle, and Compass Method
.22 Applying Techniques of Geometric Construction

EVALUATION PROCEDURE:

1. The student takes the LAP multiple-choice pretests. Successfui completion is
8 out of 10 items for each LAP.
2. The student takes a multiple-choice unit post test and a unit performance test.

Successful unit completion if meeting the listed criteria for the performance test.

FOLLOW-THROUGH:

The skills of Geometric Construction attained in this Uit shall be the bhasis for con-
struction in future drawings and shall be monitored throughcut the entire Course.

NOTE: Do all your drawings on the back of the LAP sheets.
E i?:‘to the first assigned LAP listed on your Student Progress Record (SPR).
JAFuiext provided by ERIC . - 1 '_i 6
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= UNIT PRETEST: GEOMETRIC CONSTRUCTION

79.01.03.02.

1. Bisect means divide into:

| a. two equal parts.
| b. two parts.

c. three equal parts.
| d. three parts,

o. Which is the method for bisecting?

a. —)-
b. -—I——
e  ——
.
79.01.03.03.
3. A diagonal is:

«. a line passing through the center of a sphere.
b. a line through two points on an arc.

c. a line from corner-to-corner in figure.

d. another name for a diameter.

4, A circ iscribed regular polygon is:

a. a secant.

h. drawn inside of a circle.

c. drawn around a circle.

d. cut off on one erd not parallel to the base.




79.01.03.00. A2--2

79.01.03.03. continued:

5. A line or drawing may be enlarged or reduced by:

. inscribing the regular polygon.

drawing diagonals of a geometrical figure to form similar triangles.
bounding the ptane figure with straight lines.

bisecting the diagonals.

0009

79.01.03.04.

6. A line segment extending from the center of a circle to the curve is:

a. a chord.
b. a diameter.
c. a radius.
d. a secant.

7. To divide into two equal parts means to:

a. inscribe.

b. bisect.

c. erecta perpendicular.
d. trisect.

79.01.03.05.

8. An angle measuring less than 90 degrees is said to be:

. acute,.
obtuse.
scalene.
. 1s0sceles.

0 o oo

9. A triangle with one 90 degreec angle is:

a. right triangle.

b. equilateral triangle.
c. scalene.

d. obtuse.

10. A triangle with three sides equal and three angles equal is:

a. obtuse.

b. equilateral.
c. Iisosceles.
d. scalenec,



79.01.03.00.

79.01.08.06.

11. Arcs having the same center are said to be:

a. concentric.
b. scalene.

c. Ssecant,

d. chorded.

79.01.03.08.

12. The construction shown below is a solution to the problem of:

constructing an equilateral triangle.

constructing a right triangle from three given sides.
constructing a perpendicular to line AB.

bisecting line AB.

.

o0 o9

79.01.03.17,18,19,

13. A hexagon has:

a. five suwizs.
. six sides.
c. 1/8".

d. eight sides.

14. The combination of instruments shown below that are used to construct

a hexagon is:

1 and 2. I,
2 and 3. [:::::2:>

1 and 3. .

1 and 2 and 3.

o0 ocw

2,
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79.01.03.24.

15. To draw a circle through three given points:

a. use one of the given points as center.

b. construct perpendicular bisectors of two chords of the arc.
c. lay off the length of the arc first.

d. draw a right polygon with the points ai the corners.

79.01.03.25,26,27,28.

16. To obtain a smooth joint between tangent lines:

a terminate the lines at the point of tamngency.

b overlap the lines slightly.

c. draw one of the lines just short of the point of tangency.

d draw both lines short of the point of tangency and then fill it in.

17. When drawing tangencies on an ink tracing, draw:

. all the curved linec first.

al! the straight lines first.

construction lines heavy and dark so they can be secn easily.

. the tangent lines in pencil on the tracing, then ink over the pencil.

Qoo

18. When tracing tangencies in ink, it helps to:

mark the points of tangency with a pencil.

mark the points of tangency with a pen.

not niark the points of tangency.

rub pounce into the pencil copy of the tangencies.

o0 oo

79.01.03.3?

19. The first lines to ink on a drawing are:

a. circles arcs.

b. horizontal lines.
c. Vvertical lines.
d. border lines.

20. When corrections are needed on a pencil drawing that is to be inked:

a make the corrections in peoncil before inking.

b. make the corrections in ink as you come to them.

c make the ink copy, mark the errors, and redraw it.
d. make the ink copy, then erase and correct errors.

159
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UNIT PRETEST ANSWER KEY: GEOMETRIC CONSTRUCTION

AP
o2 1. A
2. B
03 3. C
4, C
5. B
o4 6. C
7. B
05 8. A
9. A
10. B
06— 1. A
24 12. A
13. B
14. C
15. B
25- 16. D
32 17. D
18. A
19. A
20. A
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File Code: 79.01.03.01 ;A2-N

Date Publishad: 11-4-75

Revised: 8-15-79
Learning Activity Package

Studant:

Economic Development
Program, Inc.

Date:

JERFORMANCE ACTIVITY: Dividing a Line Ir%c Equzl Parts

OBJECTIVE:
Divide a given line into equal parts using a geometric construction method.

EVALUATION PROCEDURE:

The instructor will check the procedure of the construction and check the accuracy
with a divider. MNo errors are allowed on this LAP.

Successful completion of this LAP is determined by correctly answering 8 out of 10
items on a multiple-choice test that is combined with "Enlarging a Drawing" LAP test
and is taken after completing LAP .03.

RESQURCES:

Basic Technical Drawing, pg. 71 (Fig. 5-2 and 5-3)
Basic Drafting Tools: (see Unit LEG)
Drafting Furniture: (see Unit LEG)

PROCEDURE :
1. Read the resocurce(s).
2. 0On the back of this paper divide three lines into the following parts:
(Do not use your sc2'e except to draw the given line to length)
Line AB 3 5/8 long into 3 equal parts.
Line CD 6 7/32 long into 7 equal parts.
Line EF 4 1/2 long into 5 equal parts.

3. Write the definition for the following words on this sheet (use good freehand
lettering) and illustrate the definition with a sketch:

parallel
perpendicular
vertical
horizontal
inclined

4. Have the work evaluated.

Principai Author{s): C. Wetterling, 5. Vosen
Revised: J. Wheatley
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Student:
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Date:

PERFORMANCE ACTIVITY: BISECTING A LINE

OBJECTIVE:

Bisect a given line using first, the triangle method, and second the geometric
construction or compass method.

EVALUATION PROCEDURE:

The instructor will check the procedure of construction and accuracy of the
work with a divider or scale. No errors are allowed on this LAP.

Successful completion of this LAP is determined by correctly answering 8 out
of 10 items on a multiple-choice test that is combined with "Enlarging a Drawing"
LAP test and is taken after completing LAP 03.

RESOURCES :

Basic Technical Drawing, pg. 71 (Fig. 5-5)
Technical Drawing, pg. 91 (Fig. 4.8 and Fig. 4.9)

Basic Drafting Tools: (See Unit LEG)
Drafting Furniture: (See Unit LEG)

PROCEDURE:
1. Read the above re«source(s) for the two procedures for bisecting a line.
2. B.sect each line below twice, once using the trian?le method, and once using
the geometric construction method. (Compass method).
Line 1: 2 7/8 inches
Line 2: 1 3/4 inches
Line 3: 3 inches
3. Write definitions for the following terms on the same drawing sheet using

good freehand lettering:

Bisect
Intersect

4. Have the work evaluated.

Principal Author(s): C. Dvorak
Q Revised by: S. Vosen, J. Wheatley

ERIC - 133
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Learning Activity Package

Studaent:

Ginggow A, Montuns 6921

Date:

PERFORMANCE ACTIVITY: _ENLARGING A DRAWING

OBJECTIVE:

Enlarge a drawing using the proportional dividers.

EVALUATION PROCEDURE:

The instructor will evaluate the procedure and check the accuracy of the work
using a scale and dividers. No errors are allowed.

Successful completion of this LAP is determined by correctly answering 8 out
of 10 items on a multiple-choice test.

RESOURCES :

Technical Drawing, pg. 40 (para. 2-41 & Fig. 2.50)
Instructions for Using Proportional Dividers.
Basic Drafting Tools: (See Unit LEG)

Drafting Furniture: (See Unite LEG)

Proportional Dividers

PROCEDURE:

1. Read the above resource(s}).

2. Practice -..th tne proportional dividers and apply it to the drawing shown
below.

3. Enlarge the drawing to twice its original size on & separate sheet of paper.

NOTE: Do not use a scale to make the enlargement.

4. List 2 other means of enlarging a drawing.

5. Have your work evaluated
L’j and take the LAP test.

Principal Author(s): €. Dvorak
Revised by: S. Vusen, J. WheatleTI.r A
pE.

O




Student: ' File Code: _79.01.03.01/03.A2-0

Date: Date Published: _ 3/5/890

Family
Educalior

7 EP!“@@&!%QSg& LAP TEST: Dividing a Line Into Equal Parts/Bisecting
a Line/Enlarging a Drawing

79.01.03.01
1. The construction shown below is a solution to the problem of:

drawing 1ines parallel to AB.

dividing line A into a number of equal parts.
constructing a development.

dividing line AB into a number of equal parts.

oo o o

A GivEn LINE /s
1

~

~ I
T Any ongle

e

1 ¢

2. To intersect means to:

a cut across.

b. divide into two equal parts.
c. usea compass on it.

d. use dividers.

3. A line which is perpendicular to a horizontal line is:

a. bisected.
b. vertical

c. inclined.
d. parallel.

4. Using une mechod shown on LAP .01, you can divide a line into:

a. 7 parts.

b. 4 parts.

c. 2 parts .

d. all the above.

Family Training Center. Ene.
ERIC - 155
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79.01.03.02

5.

Bisect means to divide into:

4. two equal parts,
b. two parts.

c. three equal parts.
d. three parts.

6. Which is the geometric method for bisecting a 1ine?
a. —€— c. ———F—-
7. The triangle method of bisecting a Tline uses which angle of the triangles?
a. 30°
b. 45°
c. 60°
d. all of the above.
8. An example of a diagonal is:
.. O o« O
0. RS
76.01.03.03
Y. The prcportional dividers siould be set on what number to double or
walve a dimension?
a. 1 c. 3
b. 2 d. %
10. Which of the following is NOT a method used to enlarge a drawing?

Inclined Method
Diagonal Method
Grid Square Method
Proportional Method

aon oo
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3/5/80

LAP TEST ANSHWER KEY:

Dividing A Line Into Equal Parts/
Bisecting a Line/
Enlarging A Drawing

LAP
i
| 01 1. D
2. A
3. B
4. D
02 5. A
6. B
7. D
8. B
03 9. B
10. A
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Student:

Date:

PERFORMANCE ACTIVITY: _ BISECTING AN ANGLE

OBJECTIVE:

Bisect a given angle using the compass method.

EVALUATION PROCEDURE:

successful completion of this LAP is determined by correctly answering 8 out
of 10 items on a multiple-choice test that is combined with "Copying An Angle"
LAP test and is taken after completing that LAP.

RESOURCES :

Basic Technical Drawing, pg. 72 (Fig. 507).

Basic Drafting Tools: (See Unit LEG)
Drafting Furniture: (See Unit LEG)

PROCEDURE:
1. Read the above resource(s) for the procedure to bisect an angle.
2. Practice this method by bisecting all the angles of the following

triangles: (See nage 2.) Do not use your protractor to bisect the angles.

3. What must the sum of the interior angles of a triangle total? ___ ___ degrees
4. Measure each angle with a protractor. Write your answers below:
A= degrees E = degrees M= egrees
B = degrees F = degrees N = degrees
C = degrees G = degrees 0= degrees
5. ‘~ive the definition for the following terms (use good freehand lettering):
A. Radius B. Arc C. Angle

6. Have your work evaluated, and go on to LAP .05. The LAP test will be
taken after LAP .05.

Principal Author{s): C Wetterling

l{llc Revised by: S. Vosen , 158

J. Wheatley
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2. Continued:

0

(NOTE: How can you tell if your bisectors are accurate?)
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File Code: __79.01.03.05.A2-0

Date Published: 11/4/75

Date Revised: 8-15-70

Learning Activity Package

Econamic Development
Pragram, Ine.

Studant:

Date:

PERFORMANCE ACTIVITY: COPYING AN ANGLE

OBJECTIVE:

Copy a given angle at .a new location using the compass method.

EVALUATION PROCEDYRE:

Instructor will check work for the proper procedure and accuracy of transferring
an angle to a new location. An allowance of 1/2° will be considered satisfactory.

Successful completion of this LAP is determined by correctly answering 8 out
of 10 items on a multiple-choice test.
RESOURCES:

Basic Technical Drawing, pg. 72 (5-8)

Basic Drafting Tools: (See Unit LEG)
Drafting Furniture: (See Unit LEG)

PROCEDURE ¢
1. Read the above resource(s).
2. Copy the ¢ llowing angles at their new locations using the method given in

the Resource(s).

(See Page 2)

Principal Author(s): C. Ivorak

“ - 160
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Procedure: continued

3. Give the definition for the following terms (use good freehand lettering).

| A. Chord

B. Acute angle

C. Isosceles triangle

D. Right triangle

E. Scalene triangle

F. Vertex

G. Base (of a triangle)

H. Equilateral triangle

4. Have the instructor evaluate Yyour work.

5. Take the LAP test.

~
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; Prﬁgmm LAP TEST: Bisecting An Angle/Copying An Angle
79.01.03.04

1. An example of a radius is:

2. A line segment extending from the center of a circle to the curve is:

a chord.

a diameter.
a radius.

a secant.

o0 o o

w
X

continuous portion of a circle or curve is:

a a chord.
b a secant.
c. an arc.

d a radius.

4. The figure formed by two lines extending from the same point is:
a. an angle.
b. a secant.
c. a polygon.
d. a diagonal.

5. If all 3 angies of a triangle are bisected, the bisectors:

a. are parallel.

b. are perpendicular.

c. meet at one point.

d. form a triangle.
79.01.03.05

6. A straight line joining two points on a cuvve is:

a radius.

a chord.

a diagonal.
an arc.

a0 oo

Eamily Training Center, Ire.
123
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79.01.03.05 (continued)

7. A triangle with two sides equal and two angles equal is:

right triangle.

scalene.

obtuse.
isosceles,

ac oo

o)
=

triangle with one 90 degree angle is:

right triangle.
equilateral triangle.
scalene.

obtuse.

ao0ooo

O
e

triangle with no sides or angles equal is:

isosceles.
obtuse.
equilateral.
scalene.

a0 oo

10. The point of intersection of 1lines is called:

a. vertex.
b. chord.
c. secant.
d. acute.



79.01.03.04/05.A2-0
3/5/80

LAP TEST ANSWER KEY

Bisecting An Angle/
Copying An Angle

LAP

04 1. B
2. ¢
3. C
4. A
5. C

05 6. B
7. D
8. A
9. D
10. A




File Code: 2+ 01-03.06.A1-0

Date Publisheq: _ L11/4/75
Bt e Revdsem: 3/5/80

Learning Activity Package

Studant:

R Mountain-Plains Fducstion &
: Fconumie Develupmant
Program, Ine,

| Uleagow AL, Montana 69231

Date:

PERFORMANCE ACTIVITY: TRIANGLE CONSTRUCTION

OBJECTIVE:

Construct a triangle with three given sides using the compass method.

EVALUATION PROCEDURE:

The instructor will check your work for accuracy and proper procedure. No errors
are allowed on this LAP.

Successful completion of this LAP is determined by correctly answering 8 out of
10 items on a multiple-choice test that is combined with "Constructing Equila-
teral Triangles" LAP test and is taken after completing that LAP.

RESOURCES:

Basic Technical Drawing, pg. 72 (Fig. 5-9)

Basic Drafting Tools: (See Unit LEG)
Drafting Furnlture: (See Unit LEG)

PROCEDURL .
1. Read the above resource(s).
2. Construct three triangles with the following given sides (use the procedure

outlined in the reference material):

(See Page 2)

o Principal Author(s): C. Dvorak
I}RJ!:‘ Revisions: J. Wheatley
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3. Give the definitions for the following terms (use good freehand ]etter“ing).

a) Hypotenuse
b) Concentric arcs

c) Concentiric circles

4. Have the instructor evaluate this LAP.




File Code: __72-01.03.07:A1-0

Date Published: 11-4-75
ot B - Revised: 3-5-80
ogram, Inc, L [ ] [ ]
o e 3. €AFNING Activity Package
Student:
Date:

PERFORMANCE ACTIVITYSonstructing Equilateral Triangles -- Compass and Triangle Methods

OBJECTIVES:

Given the side, construct an equilateral triangle using the compass method of construc-
tions. Given the side, draw an equilateral triangle using tie triangle method.

EVALUATION PROCEDURE :

The instructor will evaluate work for proper construction methods. No errors are
allowed on this LAP. '

Successful completion of this LAP is determined by correctly answering 8 out of 10
items on a multiple-choice test. The LAP test is taken after completina this LAP.

RESOURCES:

Basic Technical Drawing, page 72 {(Fig. 5-11) and page 73 (Fig. 5-13a)
Basic Drafting Tools: (see Unit LEG)
Drafting Furniture: (see Unit LEG)

PROCEDURE :
1. Read the above Resource(s).
2. Construct thregz :riangles with the given sides using both methods--(use back of
this sheet).
2 7/8" 31/16" 119/32"

3. Have the instructor evaluate your LAP.

4. Take the LAP test.

Principal Author(s): C. Dvorak, J. Wheatley
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Student: !:ile Code: 79.01.03.06[07.A2-0

Date: Date Published: 3/5/80

Pamily
Educalior

Prﬁgmm " LAP TEST: Triangle Construction/Constructing
Equilateral Triangles

79.01.03.06

1. The side of a right triangle that is opposite the right angle is:

the secant.

the chord.

the hypotenuse.
the isosceles.

a0 oo

2. Arcs having the same center are said to be:

a concentric.
b. scalene.
c. secant.
d. chorded.

79.01.03.07

_ 3. An equilateral triangle has:
a. a 90 degree angle.
b. three sides unequal.
‘ c. three sides equal.
| d. at least one 75 degree angle.

4. The construction shown below is a solution to the problem of:
a. constructing an equilateral triangle.
b. constructing a right triangle from three given sides.
c. constructing a perpendicular to 1ine AB.
d. bisz.ting 1ine AB.

5. If you drew a triangle using the lengths given below, the largest angle
would be opposite which side?
a. Side A=2 1/8
b. Side B=17/8
c. Side C =1 3/8
d. A1l the angles will be the same.

‘ (.4 ® ® ‘
Family Training Center. Bne.
Q A
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LAP TEST ANSWER KEY:

Triangle Construction/
Constructing Equilateral Triangles

LAP
06 1. €
2. A
07 3. ¢
4. A
5. A

ERIC | . 170




File Code: 79.01.03.08:A1-0

Date Published: 11-5-75
Revised: .3-5-80

Learning Activity Package

Student:

R Mountain-Plains Education &
8 Economic Development
Program, Inc.

R Glasgow AFB, Montana 68231

Date:

PERFORMANCE ACTIVITY: Square Construction -- Compass and Triangle Methods
OBJECTIVE:

Draw a square using the triangle method.
Construct a square using the compass method.

EVALUATION PROCEDURE:

The instructor will visually inspect the construction checking for accuracy and proper
procedures. You will be allowed no errors on this LAP. The LAP test is combined

with LAPs 09 and 10.

RESOURCES:

Basic Technical Drawing, page 73 (Fig. 5.13b)
Technical Drawing, page 96 (para 4.23 and Fig. 4.23a)
Basic Drafting Tools: (see Unit LEG)

Drafting Furniture: (see Unit LEG)

PROCEDURE :

1. Read the above resource(s).

2. Draw a square with a side of 2 3/8" using the triangle method on the back of this
sheet.

~ NOTE: DO NOT circumscribe a square about a circle.

3. Construct two squares using the compass method on the back of this sheet of paper.

One square <-ali have a diagonal measurement of 2 3/4".
The c*her square shall have a side of 1 3/8".

NOTE: DO NOT use the method of inscribing or circumscribing with a circle.
You are not allowed to use a T-square.

4. How many degrees does the sum of the interior angles of the square equal?
degrees '

5. Have the instructor check your work.

6. Go on to the next LAP. The LAP test is combined with LAP s 0% and 10.

Principel Author(s): C. Wetterling, S. Vosen, J. Wheatley
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Fie Gode: ___79:01,03.09: A1-0

Date Published: L1 =2~ 79
REVISED: 3-5-80

Learning Activity Package

Student:

. Mountain-Plains Education &
: Economlic Deveiopment
‘- Program, Inc.
Glulovlr AFB, Montana 88231

Date:

PERFORMANCE ACTIVITY: Inscribing a Square in a Circle -- Triangle and Compass Method

OBJECTIVES:

Inscribe a square in a circle using the compass method.
Inscribe a square in a circle using the triangle method.

EVALUATION PROCEDURE:

The instructor will visually inspect your work for accuracy and correct construction
procedure. You will be allowed no errors on this LAP. Successful completion of this
LAP is determined by the instructors evaluation and successful completion of the LAP
test.

RESOURCES :

Basic Technical Drawing, page 73 (Fig. 5.13d)
Basic Drafting jools: (see Unit LEG)
Drafting Furniture: (see Unit LEG)

PROCEDURE:

1. Read the above Resource(s).

2. Use the triangle method to inscribe a square in a circle with a 4 1/8" diameter.
3. Study the followino steps for inscribing a square in a circle using the compass

method.

Steps

A. Draw a circle with center Z with desired radius or diameter using a compass.

Principal Author(s): C. Dvorak, C. Wetterling, S. Vosen, J. Wheatley
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2 79.01.03.09: Al-0

Procedure: Steps continued

B.

Use a triangle as a straight edge for drawing line AC through

the center (2Z) of the circle at an angle from the horizontal.
(NOTE: Do not use the "T"-square)

Use a compass to construct line BD perpendicular to line AC at point 2Z.

The four points (A, B, C & D) on the circle are the corners of the
desired square ABCD. Use a triangle as a straight edge to draw
lines AB, BC, CD and DA, thus completing the inscribed square ABCD.

On a separate sheet inscribe a square in a circle having a two-inch
diameter. Use the compass method.

NOTE: Do not use a T-square.
Have the construction evaluated by the instructor.

The LAP test is combined with LAP 10. Proceed to next LAP.

- 173




File Code: 79.01.03.10:.A1-0

11-5-75

Datae Published:
Revised: 3-5-80

Learning Activity Package

Studont:

§ Mountain-Pliins Education &
Feonomic Development
Program, Inc.

B Glasgow AFB. Montanx 58231

- Date:

PERFORMANCE ACTIVITY: Circumscribing a Square About a Circle -- Triangle and
Compass Methods

OBJECTIVES:

Circumscribe a square about a circle using the compass method. Circumscribe a square
about a circle using the triangle method.

EVALUATION PROCEDURE:

The instructor will examine drawing for accuracy and proper construction techniques.
No errors are allowed on work. Successful completion of this LAP is determined by
the instructors evaluation and scoring 80% on the LAP test.

RESQURCES :

Basic Technical Drawing, page 73 (Fig. 5.13c)
Basic Drafting Tools: (see Unit LEG)
Drafting Furniture: (see Unit LEG)

PROCEDURE :

1. Read the above resource(s).

2. Construct a square around a circle with a three-inch diameter using the triangle
method.

3. Read the following steps.

Steps

A. Draw a circle with required diameter or radius.

B. Using a triangle, draw a 1ine VW through the center 7 of the circle. (NOTE:
Do not use your "T" square).

| W

| Principal Author{s): Q. Fogleman
' S. Vosen, J. Wheatley
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79.01.03.10:A1-0

Page 2
Procedure: Steps continued

C. Construct perpendicular line XY at point Z using a compass.

D. Locate points A, B, C and D using a compass set at the radius of the circle.

E. Draw lines AB, BC, CD and DA. Sqgquare ABCD in the circumscribed square.

2. In a drawing, circumscribe a square aborut a 4 inch circle using the compass
method.

NOTE: You are not allowed to use a T-square.
3. Have the construction evaluated by the instructor.

' q, Take the combined LAP test. Proceed to the next LAP.
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Student: Fite Code: _ 79.01.03.08/09/10.A2-0

Date: Date Published: _ 3/5/80

Family
Education

; ngram LAP TEST: Square Construction/Inscribing a Square in a
Circle/Circumscribing a Square About a Circle

79.01.03.08

1. A line drawn from one corner of a square to the opposite corner is a:

a. diagonal.
b. perpendicular.
c. parallel.
d. hypotenuse.
2. A square is a:

regular polyhedron.
regular polygon.
irregular polyhedron.
irregular polygon.

a0 oo

3. What is the sum of the interior angles of a square?

a. 45°
b. 90°_0
C. 1800
d. 360
79.01.03.09

4. The two diagonals of a square:

a. are the same length as the side of a square.

b. are perpendicular and bisect each other.

c. bisect the sides of a square.

d. are the diameter of a circle inscribed in the square.
79.01.03.1C

5. The diameter of a circle circumscribed around a square:

is the length of the diagonals of the square.
is twice the length of a side of the square.
is the length of a side of the square.

cannot be found.

oo oo

Family Trairing Center. Qre.
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79.01.03.08/09/10.A2-0
3/5/80

LAP TEST ANSWER KLY:

Square Construction/Inscribing a Sauare in a
Circle/Circumscribing a Square About a Circle

LAP

08 1. A
2. B
3. D

09 4. B

10 5. A

~ 177




File Code: 79 . 01 . 03 . 11 :AZ-O

Date Publishod: __11-6-75

Revised: 8-15-79
Learning Activity Package

= ; |

| Mountain-Plalns Education &
. Econorulc Development
Program, Inc.

| Glasgow AFB, Montana 69231

Date:

PERFORMANCE ACTIVITY: _Inscribing a Pentagon In a Circle -- Divider and Geometric
Construction Methods.

OBJECTIVES:

Inscribe a pentagon in a given circle using the divider method.
Inscribe a pentagon in a given circle using the geometric construction method.

EVALUATION PROCEDURE:

Successful completion of this LAP is determined by correctly znswering 8 out of 10
items on a multiple-choice test that is combined with “Drawing an Arc Through Three
Points" LAP test and is taken after completing that LAP.

RESOURCES:

Technical Drawing, Page 97 (Fig. 4.24)

Basic Technical Drawing, Page 73 (Fig. 5-13e)
Engineering Drawing and Graphic Technology, Page 74
Basic Drafting Tools: (see Unit LEG)

Drafting Furniture: (see Unit LEG)

PROCEDURE :
1. Read the following procedure for inscribing a pentagon in a circle:

a. Construct a circle of the given diameter.

b. Open the divider to distance less than 174 of the circumference and as close
to 1/5 as you can estimate.

c. From a starting point, A on the circle, mark five consecutive distances using
the divider as srt in Step (b).

d. If your fifth mark falls on the starting point, you have successfully found
the five corners of the pentagon. Go to Step (e).
If your fifth mark was short of the starting point, lengthaen the distance
on your divider and take Steps (c) and (d).

* If your fifth mark was-past the starting point, shorten tie distance on your

dividers and take Steps (c) and-(d).

i e. Connect the five corners of the pemtagon that you have located.

I Principal Author(s): Q. Foygleman, S. Vosen, J. Wheatley
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PROCEDURES: (continued)

2. Inscribe a pentagon in a circle with a 3 1/2 inch diameter using the rreceding
me thod.

3. Read the assigned Resource(s).

4. Inscribe a pentagon in a circle of 3 1/2 inch diameter using the geometric con-
struction method.

5. How many degrees is each interior angle?

6. Have the instructor evaluate your work.

7. Proceed to the next LAP.




79.01.02.12:A2-C

File Code:

Date Published: 11/6/75

Date Revised: 8-1H-71

Learning Activity Package

Student:

{ Mountain-Pluine Fducation &
: Feonombe Develupment
Program, Ine,

Ulasgow AFHB, Montane 659271

Date:

PERFORMANCE ACTIVITY: CoMSASS METHOD OF INSCRIBING A HEXAGON IN A CIRCLE

OBJECTIVE:

Inscribe a hexagon in a given cirecle using the compass method.

EVALUATION PROCEDURE:

The instructor will evaluate your work checking for accuracy and proper construction
techniques. You will not be allowed any errors on this LAP.

Successful completion of this LAP is detcrmined by correctly answering 8 out of
10 items on a multiple-choice test that is combined with "Drawiny an Arc Through
Three Points" LAP test and is taken after completing that LAP.

RESOURCES :

Basic Technical Drawing, pg. 73 (Fig. 5.13f)
Technical Drawing, pg. 97 (Fig. 4.25b)
Engineering Drawing and Graphic Technology, P9- 73

Basic Drafting Tools: (See Unit LEG)
Drafting Furniture: (See Unit LEG)

PROCEDURE:

1. Read the above resource(s).

2. Draw a circle with a > /2 inch diameter on the back of this sheet.

3. Inscripe 8 hexao.n in the circle L5ing the compass method described in the

reforonce(s) .

4. How many degree ' Ls each interior angle?

5. Have the instructor evaluate the construction.

Princips! Author(s): J. Schye
O Revised dy: S. Vosen, J. Wheatley

E119
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Fila Code: 79.01.03.13:A2-0

Date Published: 675
Revised: 8-15-79

Learning Activity Package

Student:

:} Mountaln-Plains Education &
Economic DeveloDment
Program, Inc.

fl Glasgow AFB, Montana 89331

o Date:
PEREORMANCE ACTIVITY: Hexagon Construction -- Given Distance Across Points or Flats

or Length of a Side.

ORJECTIVE:

Construct a hexagon given the distance across flats.
Construct a hexagon given the length of its side.
Construct a hexagon given the distance across points.

EVALUATION PROCEDURE:

Successful completion of this LAP is determined by correctly answering 8 out of 10
items on a multiple-choice test “hat is combined with "Drawing an Arc Through Tt ‘ee
Points" LAP test and is taken after completing that LAP.

RESOURCES:

Basic Technical Drawing, pg. 73 (Figures 5-13g, h, and i)
Technical Drawing, pg. 97 and 98 (para. 4.26, Fig. 4.26)
Basic Drafting Tools: (see Unit LEG)

Drafting Furniture: (see Unit LEG)

PROCEDURE :
1. Read the above Resource(s).
2. On the back of this sheet construct (3) hexagons with the Tollowing jnformation
given:
a) A hexagon with the side length 1%".
b) A hexagon that is 2%" across points.
c) A hexagon that is 1 3/4" across flats.

3. Have your hexagons evaluated.

Principal Author(s): J, Schye, J. Wheatley
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o Code: 79+ 01.03.14:A2-0

Date Published: _ 11675

Mountain-Plains Education &
Economlec Development

Revised: 8-16-79
Learning Activity Package

Student:

‘ Program, Inc.
¥ Glasgow AFB, Montana 69231

Date:

PERFORMANCE ACTIVITY: Constructing an Octagon

OBJECTIVE:

Circumscribe an octagon around a given circle.
Inscribe an octagon in a given circle.
Inscribe an octagon 1n a square.

EVALUATION PROCEDURE:

The instructor will evaluate your work checking for accuracy and proper construction
techriques. You will be allowed no errors on this LAP.

Successful completion of this LAP is determined by correctly answering 8 out of 10
items on a multiple-choice test that is combined with "Drawing an Arc Through Three
Points" LAP test and is taken after completing that LAP.

RESOURCES:

Basic Technical Dr=wing, page 73 (Figures 5-13K, M and N)
Technical Drawing, page 98 (Figure 4.28)

Basic Drafting Tools: (see Unit LEG)
Drafting Furniture: (see Unit LEG)
PROCEDURE :

1. Read the above resource(s).

2. Construct a 1%" diameter circle, a 2" diameter circle, and a 2" square on the
back of this sheet.

3. Circumscribe an octagon around the 13" circle, inscribe an octagon in the 2"
circle, and inscribe an octagon in the square.

4. How manv degrees is each interior angle of an octagon? __ degrees

5. Have the construction evaluated.

Principal Author(s}: C. Wetterling, S. Vosen, J. Wheatley
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# Glasgow AFB. Montane 88231

Mountain-Plaina Education &

Fite Code: 79.01.03.15:A2-0

Date Published: 11-6-75

Revised: 8-16-79
Learning Activity Package

Student:

Economic Dovelopment
Program, Inc.

o Date:

PERFORMANCE ACTIVITY: _Rectifying an Arc

OBJECTIVE:

Lay off a given straight 1ine on a given arc.
Lay off a given arc on & straight 1ine.

EVALUATION PROCEDURE:

The instructor will evaluate your work checking for accuracy and proper construction
techniques. You will be allowed no errors on this LAP.

Successful completion of this LAP is determined by correctly answering 8 out of 10
jtems on a multiple-choice test that is combined with "Drawing an Arc Through Three
Points" LAP test and is taken after completing that LAP.

RESQURCES :

Basic Technical Drawing, page 73 (Figure 5-15)
Technical Drawing, page 106 (para. 4.46)

Basic Drafting Jools: (see Unit LEG)

Drafting Furniture: (see Unit LEG)

PROCEDURE :

1. Read the a*cve rasource(s).

2. Draw a line 2" long and an arc tangent to it with a 3" radius.

3. Llay off a 2" circumference on the arc using the method in Basic Technical Drawing.

4. Given a circle with a 2" diameter, lay off 1/6 of its circumference on a straight
Tine. '

5. Have the constiructions evaluated.

Principal Author(s): C. Wetterling, S. Vosen, J. Wheatley -

O
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File Code: 79.01.03.16:A2-0

Date Publishad: __11/6/75

Revised Date: 8-16-79

Learning Activity Package

Student:

Mountin-Plsins P.ducation &
Feonomie Development
Proyram, lne.

Glusgow A, Montuns 582731

Date:

PERFORMANCE ACTIVITY: Constructing an Arc Through Three Points

OBJECTIVE:
Construct an arc through three given points.

EVALUATION PROCEDURE:

The instructor will evaluate your work checking for accuracy and proper
construction techniques. You will be allowed no errors on this LAP.

Successful completion of this LAP is determincd by correctly answering
8 out of 10 items on a multiple-choice test.

RESOURCES :

Basic Technical Drawing, pg. 73 {(Fig. 5-14)

Basic Drafting Tools: (See Unit LEG)
prafting Furniture: (See Unit LEG)
PROCEDURE:
1. Read the above, resource(s).
2. Make thr-> points (A, B & T) on the back of this sheet.
The distance from A to B is 2 inches.
The distance from B to C is 3 inches.
The distance from A to C is 3 1/2 _.nches.
HINT: Construct a triangle with these 3 sides.
3. Draw a circle through the three points.
4. Have the construction evaluated.

5. Take the L.."' test.

Principal Author{s): J- Schye
Revised by: S. vosen, J. Wheatley
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File Code: 79.01.03.17:A2-0

Date Published; _ 11/6/75

Date Revised: 8-16-79

Learning Activity Package

Studant:

Maountain-Pluins Bducation &
Feonomie Develupment
Program, Ine,

Glnagow AP, Montane 58231

Constructing a Line Tangent to &>
PERFORMANCE ACTIVITY: Circle and a Circle Tangent to a Line

OBJECTIVE:

Construct a line tangent to a given circle at a given point on the circle. Draw a
circle tangent to a given line at a given point.

EVALUATION PROCEDURE:

Instructor will evaluate for accuracy and construction method with no errors
permitted.

Successful completion of this LAP is determined by correctly answering 8 out

of 10 items on a multiple-choice test that is combined with "Applying Technigques
of Geometric Construction" LAP test and is taken after completing that LAP.

RESQURCES :

Basic Technical Drawing, pg. 73 (Fig. 5-16) pg. 74 (Fig. 5-17)
Technical Drawing, pg. 101 (Fig. 4.33) & (Fig. 4.34)

Basic Drafting Tools: (See Unit LEG)

Drafting Furniture: (See Unit LEG)

PROCEDURE :

1. kead the above resource(s).

2. On the other side of this sheet, draw a circle with a 2 inch diameter.
3. Mark a point on the circle and label it fA).

4. Construct a line tangent to the circle at point (A).

5. Draw a 3 inch long inclined line and construct a l 1/2 inch diameter circle
tangent to the centerx point of the line.

G. Have your work ovaluated.

Principal Author(s): C. Wetterling
Q Revised by: S. Vosen, J. Wheatley
»




Fite Code: 79.01.03.18:A2-0

Date Published: 11/6/75
Date Revised: 8-16-79

Learning Activity Package

Student:

Mountain-Pluina Fducstlon &k
Feonomie Development
Program, fne,

Glasgow AFB, Aontane 69231

Date:
Constructing an Arc Tangent to an Arc and Line

PERFORMANCE ACTIVITY:

OBJECTIVE:

Construct an arc tangent to a given arc and a given 1ine. (2 cases).

EVALUATION PROCEDURE:

Instructor will evaluate for accuracy and construction method with no errors
allowed.

Successful completion of this LAP is determined by correctly answering 8 out
of 10 items on a multiple-choice test that is combined with "Applying Techniques
of Geometric Construction" LAP test and is taken after completing that LAP.

RESOURCES :

Basic Technical Drawing, pg. 75 (Fig. 5-19, a & b)
Engineering Drawing and Graphic Technology, Pg. 66, para. 15
Technical Drawing, pg. 104 (Fig. 4.39)

Basic Drafting Tools: (See Unit LEG)

Drafting Furniture: (See Unit LEG)

PROCEDURE*

1. Read the above resource(s).

2. Case I - On the tack of this sheet, draw an arc with a radius of 3/4 inch.
3. Draw a line segment 1 inch from the arc.

4. Construct an4arc with a 7/8 inch radius tangent to the given arc and line.
5. Find all points of tangency.

6. Case II - On the back of this sheet, draw an arc with a 4 inch radius.

7. Draw a line passing thru the center of the arc and intersecting the arc.

8. Construct a 1/2 inch radius arc tangent to the given arc and line. Mark the
points of tangency.

S. Have the instructor evaluate the construction.

Principal Author(s): C. Wetterling
" ‘Ruvi.:‘.(:d by: S. Vosen, J. Whgatleylsﬁ
ERIC
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rile Code:

Date Published: 11/6/75

Mountxsin-Pluina Pducation &
Fconosie Uevelnpment
Program, Ine.

Date Revised: 8-16-79

Learning Activity Package

Student:

Glasgow AFH, Montuna 69231

Date:

PERFORMANCE ACTIVITY: Constructing an Arc Tangent to Two Intersecting Lines

OBJECTIVE:

Construcf an arc tangent to two intersecting lines.

EVALUATION PROCEDURE:

Instructor will evaluate for accuracy and construction method with no errors
allowed.

Successful completion of this LAP is determined by correctly answering 8 out

of 10 items on a multiple~choice test that is combined with "Applying Techniques
of Geometric Construction" LAP test and is taken after completing that LAP.

RESOURCES :

Basi. Technical Drawing, pg. 74 (Fig. 5-18).

Basic Drafting Tools: (See Unit LEG)
Drafting Furniture: (See Unit LEG)

PROCEDURE :

L. Read the above rezource(s).

2. Or. the back upperhalf of this sheet, draw two perpendicular intersecting lines.

3. On the lower half of the sheet, draw two intersecting lines that are not
perpendicular.

4. Construct an arc with radius of 1 inch and tangent to both lines in each

intersecting set.
5. Find and mark all points of tangency.

6. Have your construction evaluated.

Principal Author(s): C. Wetterling
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File Code: 7901 O320‘A2—0

Data Published: 11/6/75

Date Revised: 8-16-79
Learning Activity Package

Studant:

Mour tain-Plaine Fducstion &
Feonomir Development
Program, ne.

Glasgow AR, Montane 898231

Date:

PERFORMARNCE ACTIVITY: Constructing an Arc Tangent to Two Arcs

OBJECTIVE:

Construct an arc tangent to two given arcs. (2 Cases)

EVALUATION PROCEDURE:

Instructor will evaluate for accuracy and censtruction method with no
errors allowed.

Successful completion of this LAP is determined by correctly answering 8 out
of 10 items on a multiple-choice test that is combiend with "Applying Techniques
of Geometric Construction" LAP test and is taken after completing that LAP.

RESOURCES :

Basic Technical Drawing, pg. 75 (Fig. 5-19)
Engineering Drawing and Graphic Technology, pg. 67, para. 16
Technical Drawing, pp. 104 & 105 (Figures 4.40 & 4.41)

Basic Drafting Tools: (See Unit LEG)
Drafting Furniture: (See Unit LEG)

PROCEDURE:

1. Read the above resource(s).

2. Case I - <. cne back of this sheet, draw two circles a short distance apart:
One, with a radiis of 1 inch.
Second, with 3/4 inch radius.

3. Construct an arc with a 2 inch radius that is tangent to both cir<les.

4. Find all points of tangency.

5. Case II - Draw two circles the same size as Case I, with 2 inches between
centers.
6. Construct an arc with a 4 inch radius tangent to both given circles. Mark

the tangency points.

7. Have the construction evaluated.
Principal Author(s): C. Wetterling

C Rovised by: $ Ynsen, J. Wheatley 188
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File Code: 79 .01 . 03 .21 :AZ—O

Date Published: 11-6-75
Revised: 8-16-79

Learning Activity Package

Student:

: Mountain-Plains Education &
Economlic Development
Program, Inc.

1 Glasgow AFB, Montana 58231

Date:

PERFORMANCE ACTIVITY: Jrammel, Concentric Circle, and Compass Method
of Ellipse Construction

OBJECTIVE:

Draw an e11ipse using the trammel method.
Draw an ellipse using the concentric circle method.
Draw an ellipse using the compass (4 center) method.

EVALUATION PROCEDURE:

instructor will evaluate for accuracy and constructicn method with no-errors ailowed.

Successful completion of this LAP is determined by correctly answering 8 out of 10
jtems on a multiple-choice test that is combined with "Applying Techniques of Geometric
Construction” LAP test and is taken after completing that LAP.

RESOURCES :

Basic Technical Drawing, pg. 76 (Fig. 5-21, 5-22 and 5-23)
Basic Drafting Tools: (see Unit LEG)
Drafting Furniture: (see Unit LEG)

PROCEDURE :
1. Read the above resource(s).
2. 0On the back of this sheet, draw a horizontal line 3 inches long, construct a

perpendicular bisector to this Tine.

Using the trammel method, construct an ellipse with a major axis of 3" and a minor
axis of 2.

Constvuct an ellipse with a 4" major axis and a 2" minor axis using the concentric
circle method.

Construct an ellipse witk a 4" major axis and a 1 3/4" minor axis using the com-
pass (4 puint} method.

Have your z:nstructions evaluated.

S bW

Principa) Author(s): C. We “erling, J. Wheatley

O




79.01.03.22:A2-0

2-16-75
Date Published:
Revised: 8-16-79

Learning Activity Package

Student:

File Code:

Mountain-Plains Education &
g Economic Developrasnt
Program, Inc.

£ Glasgow AFB, Montana 58231

e Dete:
PERFORMANCE ACleTY:App'I_ying Techniques of Geometric Construction

OBJECTIVE:

Draw two objects applying the techniques of geometric construction.

EVALUATION PROCEDURE:

The instructor will examine the drawings for accuracy and proper construction tech-
niques. Three errors will be allowed.

Successful completion of this LAP is determined by correctly answering 8 out of 10
iters on a multiple-cho®ce test.

RESOURCES:

Previous ! APs

Basic Technical Drawing, Chapter 5.

Technical Drawing, Chapter 4.

Engineering Drawing and Graphic Technology, Chapter 3.
Basic Drafting Tools: (see Unit LEG)

PROCEDURE :

1. Draw a border and ti*le block in ink with the ruling pen using the format given in
this LAP.

2. Draw the two prchlems given in this LAP using techniques of geometric constructien.
Make sure the drawings are centered.

NOTE: Use a csheet of 12" x 18" drawing paper for these two drawings.
3. Identify all pcints of tangency.
4. When comnleted, have che insiru®tor evaluate the drawings.

5. Take the LAP test.

Principal Author(s): C. Wetterling, S. Vosen, J. Wheatley

- 1990
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- ] ———D

.62 DIA -
2 HOLES

11 1
Material --
Forged Steel
Rocker Arm.
l Sea instructor for provper format.
CAST IRON

Material --
Cast Iron

r— i

11"
1 14 DIA
1123-112%
i RLAM-/
- “ld
Gear Arm.’

See instructor for proper format.
CAST BHKONZE

[;Bik;‘ b h]LE)]l




Student: File Code: _ 79:01.03.23.A2-2

.05-.088& .15-.24

Date: - . U'L Date Published: __3/ 2/78

RMCU et 01

X

LAP TEST: ¢ZTOMETRIC CONSTRUZTION)
COMBINED LAPS

1. The side of a right triangle that is opposite the right angle is:

a. the secant.
b. the chord.
c. the hypotenuse.
d. the isosceles.

2. Arcs having the same center are said to be:

a. concentric.
b. scalene.
c. secant.
d. chorded.

3. An equilateral txriangle has:

a. a 90 degree angle.

b. three sides unequal.

c. three sides equal.

d. at least one 75 degree angle.

4. The construction shown below is a solution to the problem of:
a. constructing an eguilateral triangle.
b. constructing a ~ight triangle frcm three given sides.

c. constructing a perpendlcular to line AB.
d. bisecting line AB.

ERIC 192
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.06-.08 & .15-.24

5. The object shown at right is:
a. an octagon.
h. a pentagon.
c. a decagon.
d. a hexagon.
2] A hexagon has:
a. five sides.
b. six sides.
c. 1/8"
d. eight sides.
7. The combination of instruments shown below that are used to construct

a hexagon is:

a. 1 and 2.

b. 2 and 3.

c. 1 and 3.

4. 1 and 2 and 3. /A ’\

/2 ' 3
l

8. The sketch shown below is preliminary to the sketching of:

a. a pentagon.

b. a nonagon.

c. a octagon.

d. a hexagon.

- 193
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.06-.08 & .15-.24

To lay off the approximate length of an arc, use:

dividers.

the T-square.

an ellipse template.
ruling pen.

0o w

To draw a circle through three given parts:

use one of the given points as a center.

construct perpendicular bisectors of two chords of the arc.
lay off the length of the arc first.

draw a right polygon with the points at the corners.

0o e

o~
—



79.01.03.24. A2-2
.06-.08 & .15-.24.

LAP TEST ANSWER KEY: COMBINED LAPS (GEOMETRIC CONSTRUCTION)

OCVWONOORW®IWD =
DP>O00wWwm>»OPO

—
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Student: __ ___ __

File Code: 79.01.03.32.A2-2
25- 32 DA

Nate: L e ... ... uste Published: 6/20/74

Date Fevised: 2/3/78

tlon &

AP TEST:  COMBINED LAPS (GROMETRIC
CONSTRUCTION)

firnd the tangency peint of twe cirvcles, draw:

a. a woraight line connzeting the cilrcle centers.

b. a perpendicular to the arcs.

c a straight line pare_lel to the plane of intersection.

d. an arc with radius of ® + RIl.

Z. 7¢ find the tangency point of a straight line and a circle, draw:

#. o perpendicular to the straight line from the circle conter.

. a straight line parallel to the given line.

¢. an arc with radius kK and 1its center on the straigut linc.

d. an arc with radius of R + RIl.

3. To obtain a smooth joint between tangent iines:

2. terminate the lines at the point of tangency.

b. overlap the lines slightly.

c. draw one of the lines just short of the point of tangency.

d. draw both lines short of the point of tangency and then fill it in.

4. To construct an arc tangent to a line, and passing thru a given point; you
would:

a. draw a perpendicular from the point to the line and use it for the
center of the are.

L. construct a line parallel to the given line and radius of the arc from
it, then swing the arce from the given point.  Where they intersect is
rhe conter of the arc.

c. swing . <. o giv.» radius from both the line and the point. Where they
intersecu is the Tonter.

d. there is no way to construct this figure.

5. To construct an arc tangent to two intersecting lines, you would:

a. bisect the angle and measure the radius of the arc ou. from the vertex.

L. step of the radius on each leg of the angle, then swinyg the radius
from these points. Where they intersect is the center of the arc.

¢. construct 2 lines parallel to the given lines, the radius of the arc away
from the given lines. Where they intersect is the center of the tangent
arc.

d. none of the methods listed above work.

O

ERIC

Aruitoxt provided by Eic:
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.25 .32

Referring tc the coastruction below, what is the correct gecometric method
of making a line tangent to two arcs?

N 7
A W A |
J
/ \ -
.
>

a. there is no correct geomctric method.

b. swing 2 arcs from the center of the given circles.

c construct 2 perpendicular from the line to the center of the circle.
d. bisect the distance between the two arcs and construct a radius from

the line.
An ellipse is a geometric figure with:

a. one center and all points equidistant from that center.
b. a variable center axis.

c. a major and minor diameter which may vary.

d. two center and all psints cquidistant from both centers.

The method of drawing an ellipse shown at right 15:

a. +the concentric circle method.

. the trammel method.

C. the axis method.

d. the approximate four-center method.

The Can. -1 anG L.t st methe @ s draw an el Tipse pa:

4. with a template.

b. Ly the 4 center method.

¢. by the concentric circle meihod.

A. bv the trammel mothod.

The first lines to ink on 2 drawving are:

a. circles and arcs.
n. hnorizontal lines.
veertieal lines.

o~

ad. bLordor livoes.

- 197
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LAP TEST ANSWER KLEY: COMBIWED LAPS (GEOMETRIC CONSTRUCTION)

1. A
2. A
2. REN
4. B
5. C
LA
7. C
8. D
a. A
10. ’\

o
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Seudeat: . e o File Code:

D e e e it e e Date Publishec: 11/6/74

Date Revised: 8-16-79

\ P\‘rpm’am. ine. -
R
: ‘hu‘uw _AFB. Monlans 5923} =

R R -Aféé UNIT PERFORMANCE THST: GEOHETRLC CONSTRUCTLON

OBJECTIVE 1:

Given an illustration of an object, the student will be able to construct the object
using correct geometric construction techniques.

OBJECLTLVE 2:
The student will be able to properly ink the border and title block.

OBJECTIVE 3:

The student will be able to geometrically construct an ovject that is properly
centered, neat, and accurate to the given dimensions.

QBJECTIVE 4:
The student will be able te draw lines, arcs, and circles that are:
(a) Neat
(b) Properly drawn
(¢) Weighred to appropriate coatrasts
OBJECTIVE S:

The student wili be anle to geometrically locate all points of tangency.

TASK:

Using the given dimensions, the student will make a finished drawing of an
assigned iliustration.

ASSTGNMENT:

Using a shect of 127 x 187 drawing paper, the student will reproduce the form

roll lever showa oo Pave 2.

- 199




Page 2

ASS IGNMENT :

CONDITIONS:

The drawing is to be
complete facilities.

The student will not
resource.

RESOURCES :

Drawing set

Ames tettering guide
30 x 60 triangle

45 x 45 triangle
Architects scale
Enginee: scale

Brush

Lead holder

Lead pointer

Erasing shield
Rapido graph pen set
Drafting table
Drafting board

"T" square

Stool

Eraser

Leads (Soft/Med/Hard)
Tape

Drawing paper

India ink

Electric Eraser
Protractor

1

79.01.03.00.A1-5

2 1
x;!;KEYWAY-/\_{f éR—l b

Formn Roll Laver, CAST STEEL

completed ir a typical drafting room setting, using the

be abie to u

S

e the instructor(s) or other students as a

Technical Drawing, Giesecke/Mitchell/Spencer/Hill
rench and Svenson
Engineering Drawing and Grapnic Technology, French and Vierck

Mechanical Drawing,

200



Studant:

Date:

conumic Development
Prusuum 1nc.

<\ oY =
(,huguu. AF B. Mon\tnna

RS

PLRFORMANCE CHECKLIST:

OVERALL PERFORMANCE. Satisfactory  Unsatisfactory

Objective 1:

1. iJses correct geometric construction
) T T TURIT Tineg meet Tand Tall

| Criterion: within 1°.

techniques.
angles are accurate to

Criterion: Border will be inked, using RJpldoqraph pen #2,

Three

Border line spacing will be 1/2".

e

e e

Tt
Wl Y

J”anh

Hea i

3/16" spdc1ng

with 7/16" “pa“lng

Objective 3:

r__.__-__-~_“m_‘"mm*_._~_,_ﬂﬂ“, o e e o s e s m —rine =
3 Drawing is clean and neat
Crlterlun. (MSA Htanddrd ),

Fau}nvaal I)rawlna

4. Drawing lq ceAL:rLa

—

Criterion: {(ASA aLanqahAa

Objective 2:
2. Border and tlLlO -block are inked correutly

part tit

Tour pa:ct: wi

a

|
!
4

!
o

1
!

Fite Code: . _

1d

le

M et

Lcroy Template #179.

block sy

11 be

Oate Published: . _
Date Revised:

79 01.03.00.21-5

L 11/6/74

GEOMETRIC CONSTRUCTION

CRITERION

5

Not Mtt

3-16-79

acing will
" ixt length
i f
: i
e R
f
e
]

L

L |
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Page 4 79.01.03.00.A7-5

(Checkiist continued)

CRITERION

) N Met Not Met

5. Total drawing is accurate to g¢: ve@ d1mgl§19ns____” L
b_ACriterion: plus or minus 1/64%; nlus or minus 17

Objective 4:
! e e R
{ 5. Visible lines are neiat and properly drawn

Criterion: (ASA Standards). Te achnical Drawing, p. 20

7. Center lines are neat and properiy drawn I

_ﬁﬁ&ijﬁer1un”m”mﬂ§§~§}andards) 'ggﬁq1ca1 D*awwqg) p. 20

8. Visible lines erc of appropriate contrast in relation *o the 1

other lines. o

Criterion: (ASA Standards), Technical Drawing, p. 39 ] L

' 9. Center lines are of appropriate contrast in relqﬁjon to o o

other Tines.

1
— N . - R
— - e —————— e e

_Criterion: (ASA Standards), Technical Drawing, p. 20

Objective 5: . R
10. Al ponnts of tangcnrj are marked and are correct
A . e e [ B —_
Criterion: o points of tangency are left uynmarked i
——————— e+ - . e ——acm————— - . - — e - . ee P - — e - e ——— . e e b - . . 1 — -
- !
11. __ The drawing is completed in specified time limits. _ | | . |
|

Criterion: MNot to exceed 5 hours

1

Student must meet critericn on € line “rems to obtain an ovgra]] Ecqre of |

i e e ———

satisfactory.

SN (N




Studant: _____ File Code: _79.01_.03.00. RB2-2

Date: ______ Date Published: __ 6 /20/74
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UNIT POST TEST: GEOMETRIC CONSTRUCTION

1. Bisect means divide into:

. two equal parts.
two parts,

three equal parts.
. threes parts.

L O oY

fo

To intersect means to:

cut across,

divide into two equal parts.
use a cgmpass on it.

use dividers.

Qo0 oo

79.01.03.03.

3. A diagonal is:

a. a line passing through the canter of a sphere,
b. a line through two points on an arc.

c. aline from corner-to-corner in a figure.

d. another name for a diameter.

4. Aninscribad roular polygon is:

an obligue cone.
drawn outside of a circle.

b.
C. drawn inside of a circle.
d. a right hexahedron.

5. A circumscribed regular polygon is:

a secant.

drawn inside of a circie.

. drawn around a circie.

cut off on one cnd not parallet to the base.,

o ow

203




79.01.03.00. B2-2

79.01.03.04.

5. The interior angles of ary triangle total up to:

a. more than O degrees but less than 90 degrees.
b. 90 degrees.

. 18C degrees.

d. more than 90 degrees but less than 180 degrees.

7. Anasxample of a radius ts:

7N

S —

\_

79.01.03.05.

8. An angle measuring less than 20 degrees is said to be:

a. acute.

b. obtuse.

C. scalene.
d. isosceles.,

Q. The i=sv:r 2 de of a trioncle from which the height is measured is:

the vertex.
the base.
the secant.
. the scalene.

0o

10. A triangle with tihhree sides equal and three angles equal is:

obtuse.
equilateratl.
iscaceles,
scalene.,

Q0 ocw
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79.01.03.15,16.

11. The object shown below is:

an octagon.
a pentagon.
a decagon.
a hexagon.

Q0 oW

N

79.01.03.17,18,19.

12. A hexagon has:

five sides.
six sides.
1/8".

cight sides.

a0 oo

13. The cornbination of instrumeants shown below that are used to construct
a hexagon is:

. 1T and 2
L. 2 and
C. (N
d. 1 Aangd 2 and 3. P




79.01.03.00.

79.01.08.20.21,22.

14.

To lay off the approximate length of an arc, use:

a. dividers.
D. the T-square.

. an ellipse termplate.
d. ruling pen.

79.01.03 .24,

15.

To draw a circle through three given points:

use one of the given points as a center.

construct parpendicular bisactors of two chords of the arc.
1ay off the length of the arc first.

.  draw a right polygon with the points at the corners.

o oo

79.01.03.25,26,27,28.

1€6.

17.

18.

To find the tangent point of a straight line and a circle, draw:

a. a perpendicular to the straight line that passes through the
circle center.

b. a straight line parallel to the given line.

c. an arc with radius R and its center on the straight line.

d. an arc with radius of R + R1.

When drawing tangencies on an ink tracing, draw:

B2-2

a. all the curved lines first,

L, all the =traight lines first.

c. ¢~ soction lines b o and dark so they can be seen easily.

d. the tangent lines in pencil on the tracing, than ink over tr. pencil.

When tracing tangencizs in ink, it helps to:

. mark the points of tangency with a pencil.

mark the points of tangency with a pen.

. not mari tha points of tangency.

~UD T ounce into the pencil copy of the tangencies.

oo
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79.01.03.29,30,31.

16. The method of drawing an ellipse sthown below is:

a. the concentric circle method.

L. the trammel method.

c. the axis method.,

d. the approximate four—center mett.od.

79.01.03.32.

20. When corrections are needed on a pencil drawing that is to be inked:

. make the corrections in pencil before inking.
make the corrections in ink as you come to them.
make the ink copy, mark the errors and redraw it.
make the ink copy, then erase and correct errors.

oo oo
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79.01.03.00 B2-2

UNIT POST TEST ANSWER KEY: GEOMETRIC CONSTRUCTION

11.
12.
13.
14,
15.

16,
17.
18.
19.
20.
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File Code: 79.01.04.00.A2-1

]

Family
Fducation

 Prediom  (oarning Gxperlence Gulda

{ UNTT: SHAPE DESCRIPTION

Dats Pubiished: _10-24-79

l RATIONALE:

A drawing is a form of non-verbal communication. In order to draw an obhject, we need
to understand its shape. This shape may be described in either an orthographic or

[ isometric drawing. A thorough understanding of each method helps develop the ability
to visualize the object and simplify the drawing process.

‘ PREREQUISITES:
Unit: 79.01.03 -- Geometric Construction

0BJECTIVES:

Apply various orthographic and isometric lettering, numbering and projection technigques
to the sketching and drawing of given objects. Add missing lines and views to incomplete
orthographic drawings.

.

PRINTED MATERTALS

Basic Technical Drawing. Spencer and Drydon, MacMillan Company, New York, 1968.

Engineering Drawing and Graphic Technology. French and Vierck, Eleventh Edition,
McGraw-Hi11 Book Company, New York, 1973

Mechanical Drawing. french and Svenson, Webster Division, McGraw-Hill Book Company,
New York, 1958.

Technical Drawing. Gieseche, Mitchell, Spencer and Hill, Sixth Fdition, MacMillan
Company, New York, 1974.

‘Drafting Rules and Principles. Howard C. Nelson, McKnight and McKnight, Bloomington,
I11., 1958.

Design Drafting. Earle, Addison-Wesley Publishing, London.

) , AUDIO/VISUALS
Drafting Series . suapz Gescripiion) -- [nubleday Media
. Video Cassette for Unit 4.
EQUIPMENT

Ses Course Lci.

Principed auther(s): S, Vosen, J. ‘heatley
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Page 2 79.01.04.00.A2-1

GENERAL INSTRUCTIONS:

This unit consists of six Learning Activity Packages (LAPs). Each LAP will provide
specific information for completion of a learning activity. The general procedure
for this unit is as folows:

Read the first assianed Learning Activity Package (LAP).

Begin and complete the first assigned LAP.

Have the drawing checked and approved by the instructor.

Take the LAP tests where indicated.

Proceed to and complete the next assigned LAP for this unit.

Complete all required LAPs for the unit for focllowing Steps 3 and 4.
Take the unit post and performance tests as described in the unit LEG
"Eveluation Procedures"”.

Proceed to the next assigned unit.

SR N

ool

PERFORMANCE ACTIVITIES:

.01l Introduction to crihographic drawing: top, front, and right side views.
.02 projection with a 45° miter line.

.03 Projections using a dividers.

.04 Sketching missing lines -- visible and hidden.

.05 1Isometric sketch and drawing of rectangular objects.

.06 Isometric drawings of cylindrical objects and objects with major holes and/or curves.

EVALUATION PROCEDURE:

1. Upon completion of the LAPs the student takes a unit performance test.

2. The student then takes a multiple-choice post test and turns it in for correction.
(Successful unit completion is meeting the listed criteria for the performance test
and obtaining at least 80% on the unit post test.

FOLLOW-THROUGH:

The skill of visualization will be used for the construction of multi-view drawings
throughout the ccurse. This skill will be monitored as the student works on future
drawings.

Go to the first assignad Lesiming Activiiy Package (LAP) Tisted on your Student
Progress Record (SPR).

- 210



Brudont: File Code: ___79.01.04.00

Dota:

Dats Published: 1-30-79

Revised; 11-14-79

PERFORMANCE TEST: SHAPE DESCRIPTION

OBJECTIVE 1:

Given two isometric objects, the student will be able to make an orthographic sketch
and an orthographic drawing of the objects to required scale.

O0BJECTIVE 2:

Given two orthographic objects, the student will be able to make an isometric sketch
and an isometric drawing c¢f the objects to approximate scale.

TASK:

1. The student will make an orthographic sketch from dimensioned isometric sketch #1.
Use size "B" drawing paper. Divide sheet into four equal rectangles. Do not use
border or title block. Scale = Full.

2. The student will make an orthographic drawing frcm dimensioned isometric drawing #2.
Center your drawing in one rectangle. Scale: 1" = 1%".

3. The student will make an isometric sketch from dimensioned orthographic sketch #3,
using appropriate sketching conventions from Chapters 2 and 16, Basic Drawing.
Sketch is to be double in size.

4. The student will make an isometric drawing from dimensioned orthographic drawing #4.
Scale = Double.

ASSI[GHMENT:

See attached iliustration. Space drawings evenly on size "B" drawing paper. No border
or title hlock necegsary.

CONDITIONS:
The drawing is Lo be completed in a typical drafting room setting, using the complete
facilities. The student will not be able to use the instructor(s) or other students

as a resource.

R

MM

SOURCES:

As listed in init LEG.

211
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OVERALL PERFORMANCE:

—

Uste:

Famsily
1 Bducalier
» Program

Satisfactory .

PCRFORMANCE CHECKLIST:

File Code: _ /9.01.04.00.A1-5
Date Pubtishad: 1-30-79
Revised: 11-14-79
Unsatisfactory
CRITERION

Met Not Met

Objective 1:

4

1. All lines from the isometric objects are drawn on the orthographic

sketch and drawing.

Criterion; All lines filled in as per instructor key.

-

|
!
|
]

2. A1l lines are accurate on the orthographic drawing.

Criterion: +1/64 of an inch and 1° for angles.

Objective 2:

3. Isometric drawing is an accurate representation of the ortho-

graphic illustration.

PR S

t

oriterions M1 Times Filled in us per fnstructor key. | T
4. The—isometric sketch };j5?2%5;;;3i;76;655rti0na1 to the ortho- o
graphic illustration. -
Criterion: Prdﬁcrtion mrs L éé consistant. i J
i 5. The draving is céﬁéiéted in the sgecificd time limit. ! |
lfiiffrion: ot to eiiééé'iié_(2> hours.
- e e i} il - SRR N

The student must meet criterion on 4 line items to obtain an overall

score of satisfactory.

219
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Student: File Code: 7Q_01 .04.00. A2-2

(.01-.06)

Date: Date Published: 6/20/74

EWMountain-Plains Education &

5

I

/i

UNIT/LAP PRETEST: SHAPE DESCRIPTION

1. Tho most important consideration in sketching listed below is:

a exactness of measurements.
b quality of line work.

c. straightness of lines.

d proportion of the object.

. When first sketching a line as shown below, the eyes should be on:

a. A the dot toward which the pencil is mowving.
b. B, the pencil point,
c. C, the line which has been drawn.
d. it makes no difference.
@O,
/ -1
3.  The right side view of the object shown below i{s: (Consider technique
as wall as correctness)
| 1

A c B D |

O |af

SRRl )
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4. A sketch made according to the axis shov/n below would be:

a. an orthographic sketch.
b. an isometric sketch.

c. a perspective sketch.
d. an obligue sketch.

5. The lines shown below are often drawn to improve accuracy when
sketching:

]

a hexagon.

. acircle.
. asgue+=e

. 2 pentagon.

o oo

. Thre top view of the object shown below should look like:

7. Most rmechanical ideas are first shown in a:

a. finished working drawing.
b. cormplete blue prine.

c. text book.

d. freshard sketch.

3. The type of lead to use for sketching is:
. RN STaR A I
e Hor b
. 4 or 6HL

d. HBor l-.
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9. The most important rule in freehand sketching is *o:

a. concentrate on line weight quality.

0. make the sketch to an accurate scale.
c. keep the sketch in proportion.

d. be sure to erase all construction lines.

10. The three regular views in a sketch are:

()}
i

width, height, depth.
top, front, leftside.

i, top, front, rightside.
d. =elevator, plan, s=ction.
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UNIT/LAP PRETEST. ANSWER KEY: SHAPE DESCRIPTION
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. Program  Lesrning Activity Package

Student:

T

Date:

PERTOAMANCE ACTIVITY: _Introduction to Orthographic Drawings:
Top, Front, Right Side Views

0BJECTIVES:

1. Given an object and & qlass box, draw the top, front and right side views as they
appear or each plane of the box.

2. Given an izometric sketch, comnlete the required orthographic view in the area
provided on the assigned sheets.

EVALUATION PROCEDURE:

Using a prepared key, the instructor will examine drawings to see if the drawings are
correct. Students are expected to correct or repeat drawinas until there are no errors.

RESOURCES

Design Drafting, Unit 7.

Basic Technical Drawing, Chapters 2, 6, and /.
Technical Drawing, Chapter 6.

Basic Drafting Jools: (see unit LEG)
Drafting Furniture: (see unit LEG)
Audio/Visual Material: (see unit LEG)

PROCEDURE:

1. Read Resource(s) listed and view the filmstrips and video tape.

2. You are learning new way of viewing “things" uround you. Do not expect this skill
to be de 2icc~* . wzinight. Mich practice and many exercises may be necessary before
You Can Yistai.ze a Tws dimensioral view of the object. This skill will come easier

it you practice. When you gu home ‘tonight, pick some objects and Took at them from
the top, front, and right side.

3. Obtain the "Glass Box" and felt marking pen from instructor.

a. Choose two of the objects available. One cbject should hav. a curved surface,
the other object should have an angled surface.

b. Place cne object in the glass box and draw top, front and right side of the
ohject on the box plarnes of projection.

¢. Have drawing checked by instructor, then erase the marks on the box.

d. Repeat the process with second object.

Work through the exercises on pages 2, 3, and 4.

Have the instructor check your work. Then take the LAP test and go on to LAP 2.

(S I =]

Principsi Author{s): 5. Yosen, J. Uneatley
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79.01.04.01 -- 3-26-79
DIRECTIONS: Sketch the surface(s) of the object which you would ses if you looked through
the glass plane ir the direction of the arrow (2%). Each square is equal to one inch.
Which orthographic view are you drawing: ?
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cels) of the object which you wouid see if you looked through
io1 of the arrow (®&4. Each square is equal to one inch.
ou drawing: ?

DIRECTIONS: Iket
the glass planc i
Which orthogranhi
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n

{

MECTIONS: Sketch the surfacels) of the object which you would see if you looked through the
ass plane in the direction of the arrow (Z=¥). Each square is equal to one inch. Which or-

0graphic view are you drawina: ?
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@E’@ﬁ?&%@% LAP TEST: INTRODUCTION TO ORTHOGRAPHIC PROJECTION --
TOP, FRONT, RIGHT SIDE VIEWS

1. Orthographic drawings and sketches:

are normally shown as three views.

require a back view if you have a left-side view.

can be represented by only five views.

according to drafting standards, you may not project the right-side view
off of the edge of the top view.

00 oW

~

The most commonly used lines of sight are:

at any angle other than 90° to the front, top, or side of the object.
perpendicuiar tc the top, front, or right side of the object.
directly at the outer corner of the object.

so that you can see the three object dimensions at once.

Q0O oo

3. Each standard plane of projection:

has oniy one dimension in common with the view next to it.

has two dimensions, each of which can be projected to the adjacent view.
is at a 750 angle to the adjacent plane of projection.

will give you all the dimensions you will need to locate the plane or
planes seen in each view.

a0 oo

4. An angled plane surface will appear as:

a. a line when you look perpendicular to it.

b. its own shape in two views out of three.

c. a 1line in the front view if it is a line in the top view.

d. a poirt if viewed parallel to the surface of the plane.

5. A vertical o~ ".r'zontzl plane su. face:

a. will appear distorted in two of the three standard views.

b. will appear as a surface in the top view if it is seen as a line in the
right side view.

C. will not appear as a hidden 1ine mirror image in the view opposite to it.

d. will appear as itself in one view only and as a line in the remaining
two views.

iy Training Center, B
222
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LAP TEST ANSWER KEY:

INTRODUCTION TO ORTHOGRAPHIC PROJECTION
TOP, FRONT, RIGHT SIDE VIEWS

1. A
2. B
3. A
4. B
5. 0O

ERIC T =323
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PERFOAMANCE ACTIVITY: Projection With A 45° Miter Line

OBJECTIVE:
Add missing views to various incemplete drawings, using the 45° projection line technique.

EVALUATION PROCEDURE:

Instructor will examine drawings to see if all missing 1ines have been added. Student
must have all drawings correact.

RESOURCES:

Basic Technical Drawing, Chapter 6 and Chapter 7
Design Drafting, Unit 7

Basic Drafting Tools: (see unit LEG)

Drafting Furniture: (see unit LEG)

PROCEDURE:

[}
.

1. Read Resource(s):

=1
!
i

-~ - o

1 i
;A-.., |

SAMPLE PROBLEM: Find the right side view of the object above by projecting from the
two given views. (Review paragraph 7.11 and figures 7.13 and 7.14 in your
Basic Technical Drawing. Review page 152, Design Drafting).

Principal Auther(3): S vosen, J. Wheatley

Bometly Twaining § onisr Ine .

PRY:
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SOLUTION:

Step A:

Step B:

45° 79.01.04.02: A2-0

MITER
;
¢ |
L
M 3 2 7
T
5 + /
é“ATA
5 AQ 4 2 2 ¥l
A 3 H £ 3t &
.
t

Since the top and rgght side view have depth in common, project this depth
dimension to the 45  construction 1ine and down to the side view.

Project the width dimension from the top view to the front view. Project the
height from the front view to the right side view.

Number surfaces of sketch 1 and sketch 2 on the following objects. You do not
have to number object 3 or 4 if you can locate points without doing so.

Transfer numbers and letters to all views using the 45° projection method and
complete the missing view for each object.

DRETCH

e
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SKETCH Q
2

Aruitoxt provided by Eic:




Page 4 79.01.04.02: A2-0

2.

3.

PROCEDURE: (continued)

Using size "B" drawing paper and the 459 projection method, draw three views of
objects #3, 5, and 10 on page 98, objects #2, 7, 8, 9, 11, 12, 14, 16, and 19 on
page 99 of Basic Technical Drawing. You will not use a border or title block on
this drawing. The objects will all be drawn on one sheet of paper. Six on each side.

Take the LAP test before going on to the next LAP.

. 2327




79.01.04.02
2-28-79
DIRECTIONS: Supplemental Exercise

1. Letter all surfaces.
2. MNumber each surface as it appears in each view.
3. Project and transfer numbers to complete the missing view.

o = o o
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Hamily
ao
Kdueation
2 PPOSPAMA Lap TEST:  PROJECTION WITH 450 MITER

1. Which method below is the miter line method of projection?

a. h. c. d.

=

—]
-

-

f - ;—ﬁ~re-ﬁ

2. The 45° miter line projects which dimension?

a. height
b. width
c. depth
d. all the dimensions

3. 1In fiqure 1, the surface formed by numbers 1, 2, 3, & 4 is seen true size and
shape in which view?

FIGURE 1
a. top
b. front
c. right side
d. all views

4. In figure 1, .1nc 3-4 is a(n).

a. height dimension
b. width dimension
c. depth dimension
d. 1imaginary line

5. In figure 2, which numbers form depth dimensions?

FIGURE 2

1-2 & 4-
3-2 & 4-
4-2 & 3-
f'

3
1
1 \
the se

a0 oo

none o




LAP TEST ANSWER KEY

PROJECTION WITH 459 MITER

79.01.04.02.A2-0
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Learning Activity Package

Student:

Date:

PERFORMANCE ACTIVITY: __Projections Uging a Bividers

OBJECTIVE:

Add missing views to various drawings by projecting from each view and transfering
dimensions with a dividers.

EVALUATION PRCCEDYRE:

Instructor will examine drawings to see if all missing views have been added.
Student must have all drawings correct.

RESOURCES:

Basic Technical Drawing, Chapter 6 and 7.

Technical Nrawing, Chapter 6.

Drafting Rules and Principles, pages 20-21.
Design Drafting, Chapter 7.
Basic Drafting Tools: (see unit LEG)

PRO CE DURE :

1. Read Resource(s).
2. Number points on the given isometric sketch of each object.
3. Using dividers and projection techniques, locate each point on the given
?rtho%raphic views: (Review page 152, Design Drafting).
Hint
Assign a number to each corner of tne object. Use the same number for
each point in both views. Note that the visible points nearest
the obsarver zre (0 be placed outside the object. (The invisible
points,or) points under (or behind) other points, lines or planes are
placed inside the object.
4. Project numbers from these views so that the projection lines intersect on the
missing view, and complete the missing view by connecting these points.
5. Have instructor evaluate your work. Take the LAP test and proceed to the
next LAP.

Principsi Authoris): S, Vosen, J. Wheatiey

O
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LAP TEST: PROJECTIONS USING A DIVIDERS

1. Which drawing below shows the correct position for orthographic projection?

@

2. Which view of Figure 1 will show a five sided shape?

a. top

b. front

c. right side
d. left side

3. If you were numbering ALL the points on Figure 1, how many would there be?

a. 11 FIGURE 1
b. 20
c. 16
d. 12

4. What dimension(s) can the dividers transfer?

heigint
width
d~pth
all of these

ao g o

5. If a surface is shown true size and shape in the top view, which view(s) will
show the surface as a line?

a. front

b. right side

c. both front and right side
d. bottom

237
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LAP TEST ANSWER KEY

PROJECTIONS USING A DIVIDERS

1. B
2. B
3. D
4. D
5. C
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Date Published; __L=17~79

Revised: 11-13-79
Learning Activity Package

Student:

Data:

PERFORMANCE ACTIVITY: _Sketching Missing Lines -- Visible and Hidden

OBJECTIVE:
Fi11 in missing lines to complete the views for given objects.

EVALUATION PROCEDURE:

Using a prepared key, the instructor will examine drawings to see if the correct
isometric view has been drawn. All drawings must be correct.

RESOURCES:

Design Drafting, Chapter 7

Basic Technical Drawing, Chapter 2, 6, and 7.
Basic Drafting Tools: (see unit LEG)
Drafting Furniture: (see unit LEG)

PROCEDURE :
1. Review the above resource(s).

2. Sketch in missing lines on the following objects.
3. Upon completion of this LAP. proceed to LAP .05.

|2
.'\\f/‘

VISIBLE LINES

LT ]

al
] @

Lo o oy

- =

Qs
SIVAVA

S. Vosen, J. Wheatley 23()
A

b~
\

Princips! Author(s):
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Family
Education |
EBiﬂﬁggiﬁﬁﬁyg LAP TEST: SKETCHING MISSING LINES

1. The three'regular views in an orthographic sketch are:

width, height, depth.
top, front, leftside.
top, front, rightside.
elevator, plan, section.

o0 oo

2. The right side view of Figure 1 would look 1ike:

FIGURE 1
b. c. d. ;
L none of g 1
/ﬂ /{1 these. T_]
L
R.S.
3. Which tool is used in sketching? r‘
a archtect scale
b. 45° triangle
¢c. T-square
d none of these
4. Which of the hidden line conventions
shown in Figure 2 are correct?
FIGURE 2
a. 0, L, R
b. A, F, L | ‘
c. 1,0, .:::::kiﬂ
d. B, I, N 1! ________ B i —
A I .

5. 1f a hole wers drilted in 2 top view, ' E, | |F| LG H
which conveucion. in Figure 2 wouid pe o, L B __4_____}_
correct for the front view? L\\J,/ ﬁiq2241

o " |
boF SRR RN
C M 'r A T_:____. ____.
d ; : ! |
" : I<"‘7‘ lx-—'/—ll ——] —-
i

Family Training 'enler. Ire.
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LAP TEST ANSWER KEY

SKETCHING MISSING LINES

1 C
2. C
3. D
4. A
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Learning Activity Package

Student:

Date:

PERFORMANCE ACTIVITY: __Isometric Sketch and Drawing of
Rectangular Objects

08JECTIVE:

To sketch and draw isometric views of various rectangular objects.

EVALUATION PROCEDURE:

Using a prepared key, the instructor will examine drawings to see if the correct
isometric view has been drawn. All drawings must be correct.

RESOURCES:

Basic Technical Drawing, Chapter 16 (paragraph 16.1 - 16.17)
Design Drafting, Chapter 9 (paragraph 9-1 through 9-18)
Basic Drafting Tools: (see unit LEG)

Drafting Furniture: ({see unit LEG)

PROCE DURE :
1. Read the above resource(s).
3. Choose a real object without curves from the objects available at the desk.

Using the attached sheet of isometric paper, make an jsometric sketch of the
object (refer to Chapter 16 - 16.16, Basic Drawing).

3. Make isometric sketches of the four given orthographic objects.

4. Divide & shar® o7 size "A" drawing paper into four equal rectangles on each side.
Draw the following objects as isometric drawings: page 100, problems 1
through 8 in Basic Technical Orawing.

5. Have drawings evaluated by the instructor.

6. LAP test will be combined with and taken after compietion or LAP .06.

Principel Author(s): S Vosen, J. Wheatley

. 243
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Learning Activity Package

Studsnt:

Date:

PERFORMANCE ACTIVITY: _Lsometric Drawings of Cylindrical Objects

and Objects with Major Holes and/or Curves

OBJECTIVE:

Given any object with major holes and/or curves, draw an isometric projection
of the object.

EVALUATION PROCEDURE;.

Using a prepared key, the instructor will examine drawings to see if the correct
jsometric view has been drawn. A1l drawings must be correct.

RESOURCES:

Design Drafting, Chapter 9

Basic Technical Drawing, Chapter 16

Basic Drafting Tools: {see unit LEG)
Drafting Furniture: (see unit LEG)

PROCEDURE:
1. Read the resource(s). Hint: Pay close attention to the use of isometric
ellipse templates.

2. Using size "B" drawing paper, draw objects #9, 11, and 13 on page 100 and objects
#11, 13, and 15 on page 101 of your Basic Technical Drawing. Also on a size
"A" sheet of drawing paper draw object #1 on page 334 of your Basic Technical
Drawing.

3. Take the combined LAP test for .05 and .06.

4. Go on to the performance test.

O

© 247
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Family
' Edueation
s PPOSFAMY  1ap TEST: ISOMETRIC SKETCHES

1. Which views are shown on isometric sketches?

a. top

b. fron’

c. right .ide
d. all of these

2. Which instrument is used to draw circles in isometric?

compass

French curve
isometric template
ellipse template

Qoo

3. Which line(s) in Figure 1 will show true length in an jsometric drawing?

a. 1-2 FIGURE 1
b. 3-5
c. 7-6
d. all of them. /////)
4 2
3> b [ 3
1 T

4. The right, lert, and vertical axes or an isometric sketch are how many degrees
from each other?

a. 30o°
b. 60°
c 900
d. 12a°

5. Which dimension is placed on the vertical axis?

a. width
b. depth
c. height
d. all of these
0 ~ Family Training Center, inc.

ERIC . 248
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LAP TEST ANSWER KEY
ISOMETRIC SKETCHES

1. D
2. C
3. A
4. D
5. C
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SUPPLEMENTAL MATERIAL FOR DRAFTING

DRAWING REPRODUCTION

In general, there are three types of reproduction processes available to the drafts-
person. They are: 1) mechanical, 2) photochemical, and 3) special. Each general
process has several specific processes. Some of the more common under each heading
is: 1) mimeograph, lithograph and typing, 2) blueprint, Van Dyke, Diazo, and photo-
graph, 3) Thermofax, and Xerograph. The specific processes we are most interested
in are Blueprinting and Diazo printing.

Blueprinting: Blueprinting is the oldest process and was at one time
the only reproduction method besides tracing and hand copying. However,
it is being replaced. (For further information refer to Basic Tech-
nical Drawing, page 106, paragraph 7.4).

Diazo Printing: Diazo printing (or whiteprints) is replacing the older
methods. This is the process we use in the class. The Diazo print is
made on sensitized paper by first exposing the paper under U-V and then
developing it with ammonia fumes. (For further information refer to
Basic Technical Drawing, page 107, paragraph 7.5).

In blueprinting, the background is a dark blue and the lines appear white. With
Diazo, the background is white and the lines may be many colors. Some common colors
are blue, black, brown, yellow, etc. With both processes, the original drawing must
be made on a translucent material (i.e., vellum or mylar). The drawing itself may
be done in either lead or ink.

Diazo is a two-step process. In the first step, the sensitized paper must be ex-
posed. The paper has a coating, which when exposed to U-V light, is broken down
and becomes nonreactive. The U-V light is passed through the translucent drawing
exposing all but tne portions covered by the lead or ink lines. There are four
variables which a7fsci the exposure. The type of Diazo paper, the weight of the
line, the length of exposure, and the type of original.

Diazo paper comes in an assortment of speeds. From normal (speed 5) through super
fast (speed 14). The faster paper has a more reactive sensitive coating and takes
less U-V 1ight to be exposed.

The weight of the 1line determines the amount of light which passes through the line.
The heavier the line, the less light passed through and the more coating left on the
paper. Naturally, ink will allow less 1ight to pass through than lead.

The length of exposure is controlled by the speed setting on the expediter. There
are two level settings and speed settings from A through Low. The slower the speed
setting, the longer the length of exposure.

Originals may be drawn on severai kinds of material. It may be on common bond paper,
1inen, vellum, or plastic film. The U-V light penetrates each material differently.
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The second step in the Diazo process is to develop the exposed sensitized paper.

The paper is passed through a machine which produces ammonia vapors. These vapors
turn the reactive coating a different color then the exposed background. The

length of time in the developer and the strength of the ammonia vapors determine

the darkness of the developed lines. The machine used in this class is not adjust-
able so the number of times the paper is passed through it contro]s darkness. Other
machines have speed controls.

Diazo printing is used for several different jobs. The most common is to reproduce
one original so that several people can have copies. Also, copies are made so that
the original will not be damaged during use. If only a few copies are needed, (1-20)
they may be reproduced from the original. If more (20-200) are needed, a Sepia print
is made from the original and the required copies are reproduced from the Sepia copy.
Sometimes information recorded on common bond (white) paper is needed. Using extra
fast paper, the Diazo process can make copies directly from the bond paper.

o2
an
puech
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USE OF THE TWO-STEP DIAZO REPRODUCTION SYSTEM
(Rotolite Machine)

Follow the steps listed below:

1. Switch on the developer and then the ammonia pump. Let them run ten minutes
before using the machine.

2. Get the correct size of Diazo paper from the cabinets. If necessary, but it
to size on the paper cutter.

3. Switch on the expeditre and adjust the speed according to the attached chart.

4. Place the original face up on the green side of the Diazo paper. Holding both
pieces with the face of the original toward you, feed it into the expediter.

5. Once the print is exposed, remove the original from the Diazo paper. Holding
the Diazo paper face toward you, feed it into the developer.

6. Shut the expediter and the pump off. Leave the developer motor running for
five minutes to clear the ammonia from the machine.

USE OF THE DIAZIT DART

Procedure:

1. Switch the machine on and wait until the U-V light stops flickering.

2. Set the speed control dial to the proper speed (see attached chart).

3. Place the original face up on the green side of the Diazo paper. Holding
both pieces with the face of the original up toward you, feed them across
the feed bar until the machine picks them up.

4. As both pieces come out of the machine, separate them and feed the Diazo
paper into the developer.

5. khen the print is developed, turn the machine off.
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(Supplement 1)
MACHINE PAPER ORIGINAL LINE ACTINIC LIGHT EXPOSURE
WARM UP SPEED** COPY WEIGHT ROLLER SPEEDS A-Q**¥
10 minutes 5 Sepia Vellum Lead Low == E
Vellum Ink Low -- H
Mylar Lead Low == G
Mylar Ink low == I
10 minutes 7 Vellum Lead High == J
Vellun Ink High -- Low
Mylar Lead High -- H
Mylar Ink High -~ K
10 minutes 9 (Extra Fast, | Standard White Lead Low =~ J
Vellun Lead High == I
Vellum Ink High -- X
Mylar Lead High == G
Mylar Ink High -- J
10 minutes 10 Standard White Lead Low =~ J
Vellun Lead High -- H
Vellum Ink High == J
Mylar Lead High == F
Mylar Ink High -- I

*This machine uses ¢ dry-ammonia vapor developing process.

*#paper speeds from 5 - 14 -~ (slow, fast, extra fast, super fast) -- can be obtained.

(We use speeds 5, 7, 9, 10: 5 -- for corrections only.
7 -- slowest speed, more background print.
9 § 10 -- fastest speeds, cleaner background print.

*44R0]ler speeds: A -- fastest

0 -- slowest

204
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Diazo Type and Speed** Original Medium Line Medium Machine Speed***
#5 Sepia or Tuf-Tex Vellum Lead 4
Vellum Ink 3
Mylar Lead 4
Mylar Ink ]
#7 Diazo Vellum Lead 6-7
Vellum Ink 5
Hylar Lead 6-/
Mylar Ink b
#9 Diazo Bond Paper Lead/Ink 4
Vellum Lead )
Vellum Ink b
Mylar Lead )
Mylar Ink 6
#10 Diazo Bond Paper Lead/Ink 5
Yellum Lead 8
Vellum Ink )
dylar Lead 8
Mylar Ink ]

SWARNING:  This machine uses 26° baume, full strength, aqueous ammonia as a developing agent. Aqueous ammonia and its
vapors have been identified as toxic and could cause serfous personal injury if handled or used incorrectly. Subparts
I and 7 of part 1910, Occupational Safety and Health Standards, chapter XVII of Title 29 of the Code of Federal Requ-
lations, as amended, establishes procedures for the handling and storage of anmonia as well as exposure levels for
amonia vapors. It is each employer's responsibility to conply with these requlations. Please have your employees,
as appropriate, becone familiar with these requlations and be sure that this machine is used and operated in accord-

ance with them,

**paper speeds from 5-14 -- (slow, fast, extra fast, Super fast) -- can be obtained.

We use speeds 5, 7, 9, 10 5 - for corrections only.
7. slowest speed, more background print.

9410 - fastest speed, cleaner background print.

MH:HManMMgmwrmdewsmwxfuurmmrmwwﬁlmsﬁmtoumm;mwﬁwmuwaf&mr
roller setting. Slower paper requires more tine to expose: therefore, use a slower roller setting.

*Machine Speeds: 0 -- Slowest mm1wMemmwemesma1MMHpﬁMwﬂhhwmemmdmmﬂ.
2] -- Fastest (less 1ight exposure, causes a davker print, but more background print may result).

y O5R
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Learning Experience Guide

UNIT: MULTIVIEW PROJECTIONS: TECHNIQUES AND APPLICATIONS

Mountain-Plains Fducation &
Ecunumic Development
Program, inc.

Glasgow AFB. Montana §9277

RATIONALE:

In manufacturing, it is often necessary to have drawings of the object which clearly
show surfaces in their true size and shape. The common method of doing this is called
orthographic projection or multiview projection. Also, as each person in the manufac-
turing process needs a drawing of the object, methods were devised to reproduce those
drawings. In this unit you will learn to provide a multiview drawing of an object and
the copies needed. '

PREREQUISITES:

Unit: 79.01.04 Shape Description

OBJECTIVES:

Draw an orthographic drawing of a given illustration using appropriate tools, procedures,
techniques, and applications.

Identify terms, definitions and characteristics of orthographic drawings.

Identify terms and characteristics of various reproduction methods and use the Diazo
process properly.

RESQURCES:

Printed Materials

Basic Technical Dr-wina. Spencer ard Drydon, Macmillan Company, New York.

Engineerin~ Drawing and Graphic Technclogy. French and Vierck, Eleventh E4dition,
McGraw-Hi11 Book Company, New York.

Mechanical Drawing. French and Svenson, Webster Division, McGraw-Hill Book Company,
New York.

Technical Drawing. Sixth Edition, Gieseche, Mitchell, Spencer and Hili, Macmillan
Company, New York.

Equipment

Basic Drafting Tools: As listed in the course LEG.

Principal Author(s): C. Wetterling, J. Wheatley

O

257




Page 2 79.01.05.00.A2-1

Resources: (continued)

Diazo Reproduction System
Drafting Furniture: stool, drafting

ta' 1e, drafting (with T-square, parallel rule ard/or drafting
machine).

GENERAL INSTRUCTIONS:

This unit consists of four Learning Activity Packages (LAPs). Each LAP will provide
specific information for completion of a learning activity.

The general procedure for this unit is as foliows:

1. Read the first assigned Learning Activity Package (LAP).

2. Begin and complete the first assigned LAP.

3. Keep the drawing mounted on the board until it has been checked arnd
approved by the instructor.

4. If there is a LAP test indicated on the LAP sheet, take the LAP test

before going on to the next LAP.

Proceed to and complete the next assigned LAP in the unit.

Complete all required LAPs for the unit by following Steps 3 and 4.

Take the unit tests as described in the Unit LEG "Evaluation Procedures”.

Proceed to the next assigned unit.

O~ W

PERFORMANCE ACTIVITIES:

.01 Multiview Projection of a Bearing Cap
.02 Multiview P:rojection of a Guide Base
.03 Multiview Projection of a Guide

.04 Multiview Projection of a Wedge Base

EVALUATION PROCEDURE:

When post testing:
1. The student takes a muitiple-choice post tést and turns it in for correction.

2. The student takes a unit performance test. Successful unit completion is meeting
the listed criteria for the performance test.

FOLLOW~THROUGH :

The skill of drawing multiview projection will be used again in future units and will
be monitored when the opportunity arises.

The drawings in this unit must all have the title block and boarder properly inked. All
title headings should be in Leroyed in ink and the rest freehanded in pencil. In addi-
tion, each drawing must have the three views (top, front and right side) properly posi-
tioned and correctly spaced. Use 12" x 18" drawing paper.

O
FRICin the first assigned Learning Activity Package (LAP).

Tt Poided b » 258
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UNIT/LAP PRETEST: MULTIVIEW PROJECTION

1. Multiview means:
a. one view.
b. two views.
c. two or more views.
d. three views.

2. The top view is:

a. over the front view.
b. over the side view.
c. below the front view.
d. below the side view.
3. In orthographic projection, the projectors are:
a. ata 45 degree angle to the plane of projection.
b. parallel to the plane of projection.
c. perpendicular to the plane of projection.
d. at a 30 degree angle to the plane of projection.

4. The rear, left side, and front views are:

aligned vertically and are the same height.
aligned horizorizally and are the same width.
aligrer horizontally and are the same height.
aligned vertically and are the same width.

Q0o op

8]

Depth dimerisions in the top and side views:

must correspond point-for-point.

must correspond in the left side but not the right side.
must correspond in the right side but not the left side.
do not correspond,

Qo oo
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6. A removed view is a complete or partial view that is:

a. not in direct projection with any other view,
b. left out of the regular projection.

c. drawn on another sheet of paper.

d. newver drawn on a working drawing.

7. If a series of parallel planes is intersected by another plane, the
resulting opposite angles of intersection will be:

a. equal

b. perpendicular.
c. parallel.

d. unequal.

8. A blind hole is one with a specified:

arc length,
radius.
diameter.
depth.

a0 oo

9. A rounded interior corner is called a:

fillet.

round.

sharp corner.
rough corner,

Qao0ooce

10. A rounded exterior coriner is called a:

round.

fillet.

sharp corner.
rough corner.

(ORI @ 21V
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UNIT/LAP PRETEST ANSWER KEY: MULTIVIEW PROJECTION

SCoLoNomrpDT
>PPOPPPO0P>0
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File Coda: ___79-01.05.01.A2-0

Date Published: ___+2-106-75

Revised: 3-9-79

Learning Activity Package

59231

Date:

PERFORMANCE ACTIVITY: _ Multiview Projection of a Bearing Cap

0BJECTIVE:

Draw a multiview projection of a bearing cap.

EVALUATION PROCEDURE:

Instructor will examine drawing against a prepared key for accuracy, line conventions,
construction, and neatness. No more than three errors will be allowed on the drawing.

RESC'JRCES:

Basic Technical Drawing, Chapter 7 (Figure 7-67)

Basic Drafting Tools: (See Unit LEG)
Drafting Furniture: (See Unit LEG)

PROCEDURE :
1.

t\* "B DRILL. 2 HOLES
h T~

Draw a multiview projection of the drawing,
at the right, in full scale.

NOTE: Refer to resource book if needed.

The drawing will be done in pencil on a 12 x 18
sheet of 4rawing maper. Ink the standard title
block and boarder.

Have the drawing evaluated by the instructor.

The LAP test is combined with the LAP test on the next LAP. \\\%:fg.fat'
Go on to the next LAP. Bearing Cap.
Cast Iron

Principal Author(s): Q. Fogleman

O

Revised B;: Sheila Vosen and Jere Wheatley
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5 l’r@émm LAP TEST: MULTIVIEW PROJECTION -- (combined test)

1. A depth dimension is found on which of the following views?

a. top, front and R.S. ¢c. R.S., top and L.S.
b. L.S., front and R.S. d. front, top and back

2. Given the following figure, which one of the R.S. views below is correct?

(@D &

[“~~POINT OF
TANGENCY

b — | — —

- P i i :
1
I Vo | | |
| | I' I |
T ~ r r ]
1 { i

3. On the figure below, what points are shown of the R.S. view?

a. 1,2, 3, and 4
b. 1,2, 3, 4,5, and 6
c. 1, 3,9, 8, and>5
d. A1l of them.
4. The L.0.S. (Line of 5ight) in multivi~w projection is to the surface being
viewed.
a. perpendicular c. at a 60° angle
b. paraliel d. equal

5. Which of the below is not good pencil technique?

a. dark construction lines c. sharp, clean corners
b. dense, dark object 1ines d. correct line thickness and dash lengths

Family 'E‘mmmf Center, Ire.




79.01.05.01/02 C2-2

COMBINED LAP TEST - MULTIVIEW PROJECTION

1 B
2. B
3. D
4. A
5. A
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Economic Development
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e A o 8975 Learning Activity Package

Dats:

PERFORMANCE ACTIVITY: Multiview Projection of a Guide Base

OBJECTIVE:

Draw a multiview projection of a guide base.

EVALUATION PROCEDURE:

Instructor will examine drawing against a prepared key for accuracy, line conventions,
construction, and neatness. No more than three errors will be allowed on the drawing.

RESOURCES:

Basic Technical Drawing, Chapter 7 (Figure 7-47).
Basic Drafting Tools: (See Unit LEG)
Drafting Furniture: (See Unit LEG)

3 2.000 REAM
(Through)

2
8
/

2

PROCEDURE :

1. Read the above resource(s).

2. Draw a multiview projection of the
drawing on this sheet.

3. The drawing will be done in pencil

on a sheet of 12 x 18 drawing paper. Ink

the standard title block and boarder.

Have the instructcr evaluate the drawing.

Take the conuined LAP Tect.

. Proceed to the next LAP.

F— N

6
2 —of—2

o

=
=

CRS - 1 REQD

ALL OVER ~—~—~ 3/4 DRILL-Thru

1% CBORE - 1% DEEP

Guide Base. Draw % size

Principal Author(s): C. Wetterling, S. Vosen, J. Wheatley
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Date:

PERFORMANCE ACTIVITY: Multiview Projection of a Guide

OBJECTIVE:

Draw a multiview projection of a guide and reproduce a Diazo copy.

EVALUATION PROCEDURE:

Instructor will examine the Diazo copy against a prepared key for accuracy, line con-
vention, construction, neatness, and print ciarity. No more than three errors will be
allowed on the drawing.

RESOURCES::

Basic Technical Drawing, Chapter 7 (Fig. 7-65)
Supplemental material: Drawing reproduction
Bas.c Drafting Tools: (See Unit LEG)

Drafting Furniture: (See Unit LEG)

PROCEDURE :

1. Draw a multiview projection of the drawing indicated on this sheet. The drawing
will be done in pencil on 12 x 18 first. NOTE: Refer to Chapter 7 in the re-
source book if needed.

2. Trace the drawins . ink on a sheet of 12 x 18 vellum. Use the following ink pens for
correct line weight: Center linec -- #00; Hidden lines -- #0, and Object lines -- #1.

3. Use the Diazo machine and reproduce a copy to be evaluated by the instructor.
(Refer to reproduction supplement).

AR I
Téo DRILL

4. The LAP test is combined with the next LAP test.

5. Proceed to next LAP.

Principal Author(s): Q. Fogleman, S. Vosen, and J. Wheatley

REG
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PERFORMANCE ACTIVITY: Multiview Projection of a Wedge Base

OBJECTIVE:

Draw a multiview projection of a wedge base and reproduce a Diazo copy.

EVALUATION PROCEDURE:

Instructor will examine the Diazo copy against a prepared key for accuracy, line conven-
tion, construction, neatness and print clarity. No move than three errors will be
allowed on the drawing.

RESOURCES:

Basic Technical Drawing, Chapter 7 and 8 (Figure 7-62)
Supplemental material: Drawing Reproduction

Basic Drafting Tools: (See Unit LEG)

Drafting Furniture: (See Unit LEG)

PROCEDURE : |
1. Draw a multiview projection of the drawing f*,y%j
indicated on this sheet. The drawing will i R

R DRI L
JHOLES

be done in pencil on a 12 x 18 sheet first.

NOTE: Refer t. “rhe resourcz honk if needed.

2. Obtain a sheet of vellum, overlay your draw- '\.*;;\
ing and make an ink copy including the title block T w,
and boarder. Use the line weights given in pre- - -
V].OUS LAP. ~ "\.\ \\“)‘
3. Use the Diazo machine and reproduce a copy to be
evaluated by the instructor. Wedge Base *
4. Take the combined LAP Test. CRS

o

Proceed to the Performance Test.

Principal Author(s): C- Wetterling, S. Vosen and J. Wheatley

’ 2E7




79.01.05.03/04:C2-2

Fit» Code:
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ngmm LAP TEST: REPRODUCTION TECHNIQUES -- (combined test)

1. The reproduction process used in this class is:

a. blueprint ¢c. Diazo
b. Thermo fax d. Xerox

2. If a print has too much background, you must:

a. speed up the machine c. use slower paper
b. slow down the machine d. print darker

3. When inking a drawing for reproduction, what is the correct order of lines?

norizontal, vertical, inclined, curved
vertical, horizontal, inclined, curved
inclined, horizontal, curved, vertical
curved, horizontal, vertical, inclined

a0 oo

4. The originals drawn in these LAP's were inked on:

a. Vellum c. Bond paper
b. Mylar d. DNrawing paper

5. Which paper takes the longest exposure time?

a. speed 5 Sepia c. speed 9 Blacline
b. speed 7 Bluline d. speed 10 Bluline

0. Family Training Cenler, Ine.
2€8
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COMBINED LAP TEST - REPRODUCTION TECHNIQUES

1 C
2 B
3. D
4 A
5. A

ERIC T R€9
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*G“Li§§§§§;b;;3 UNIT PERFORMANCE TEST: MULTIVIEW PROJECTION

08JECTIVE 1:

Given an illustration of a machined object, the student will be able to draw an ortho-
graphic drawing of it with three views that are properly centered, neat, and accurate
to the given dimensions.

OBJECTIVE 2:

The student will be able to properly ink the completed drawings.

OBJECTIVE 3:

Reproduce a Diazo copy of the drawing.

OBJECTIVE 4:

The student will be able to draw lines that are:

a. neat

b. properly drawn

C. weighted to appropriate contrasts.
TASK:

The student will make a Multiview Projection of the following object, and reproduce a
Diazo copy.

Holder Base.®

’ 27 1)
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ASSIGNMENT:

Draw the holder base found in Basic Technical Drawinyg, page 129. Use 12 x 18 drawing
paper and trace the object in ink on vellum. Make a Diazo print.

CONDITIONS:

The drawing is to be completed in a typical drafting room setting, using the complete
facilities.

The student will not be able to use the instructor(s) or other students as a resource.

RESOURCES: (See Unit LEG).
At least one of the following:

Technical Drawing, Giesecke/Mitchell/Spencer/Hill

Mechanical Drawing, French and Svenson

Enginerring Drawing and Graphic Teclnology, French and Vierck
Basic Technical Drawing, Spencer and Drydon

Blue/Black Line Printer.
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Page 3 Date: Dete Published: _ 11/6/74
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OSSN PERFORMANCE CHECKLIST:
OVERALL PERFORMANCE: Satisfactory Unsatisfactory
CRITERION
Met Not Met
|

Objective 1:

1. Complete object is drawn.
. . A1l lines specified in the assignment
Criterion: 3pe drawn.

—

2. Drawing consists of three views which are properly )

positioned

Criterion: Object lines can be accurately projected from one view to angther.

Mechanical Drawing, pp. 87-91

Objective 2: e

3. Complete drawing is inked correctly

Criterion: (ASA Standards), Technical Drawing, p. 64. Boarder and title block

lines (pen #2--LeRoy Template #175), object lines (pen #1), hidden

lines (pen #0), Center lines (pen #00) I

U

Ob;ective 3: I K

4. Drawing is clean and neat . ]

(ASA Standards), Technical Drawing, p. 12-22

e e e ——————

Criterion:

272
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{Checklist continued)

CRITERION
Met Not Met

5. Drawing is centered correctly.

Criterion: (ASA Standards), Technical Drawing, p. 167

6. Total drawing is accurate to given dimensions.

Criterion: Plus or minus 1/64"; plus or minus 10

Objective 4:

7. Hidden lines are neat and properly drawn.

Criterion: (ASA Standards), Technical Drawing, p. 1435.

8. Visible lines are neat and properly drawn.

Criterion: (ASA Standards), Technical Drawing, p. 20

3. Hidden lines are of appropriate contrast in relation to

the other lines.

i

i Criterion: (ASA Standards), Technical Drawing, p. 20

10. Visible lines are of appropriate con*rast in relation to

the other lines.

b

Criterion: (ASA Standards), Technical Drawing, p. 20

11. The drawinc - ‘capleted in thie -necified time limit.

Criterion: Not to exceed 5 hours.

The student must meet criterion on 8 line items to obtain an

overall score of satisfactory.
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UNIT POST TEST: MULTIVIEW PROJECTION

1. 1In American Standard projection there can be as many as:

3 principle views
. 6 principle views
. 1 principle view
any number of principle views.

aon oo

2. The top, front, and bottom views are:

aligned horizontally and are the same height.
aligned vertically and are the same height.
aligned horizortally and are the same width.
aligned vertically and are the same width.

ao oo

3. If two lines are parallel in sgace, their projections are parallel in:

a. the top view only.
b. any view.

c. the front view only.
d. the end view only.

4. A line that is parallel to a plane of projection will be shown true size
0

a. the plane of projection to which it makes a 60 degree angle.
b. the plane of prejection to which it is perpendicular.

c. the plane of projection to which it makes a 45 degree angle.
d. the plane of nrojection to which it is paraliel.

5. Projection it *iie technical namz or a:

station point.

. line between the views.
complete working drawing.
. view.

oo oo

6. The process of drawing reproduction used in this course is called:

blue printing.
. Diazo printing.
. 1ithograph printing
Xerox printing.

a0 oo
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7. The slower the original is passed thrcugh the exposure:

the darker the Tines will be.

the more background print there will be.
the less background print there will be.
the clearer the lettering will be.

a oo

8. The most common materials for originals are:

plastic film and transparent paper.
. classic drawing paper and blue line.
clear paper and linen.

bond paper and Mvlar.

a0 o w

9. Depth dimensions are projected:

from the top to the front view.

from the right side view to the front view.
from the right side view to the top view.
from tne top view to the back view.

Q0 oo

10. To view a surface true Size, your line of sight must be:

perpendicular to the surface.
. parallel to the surface.

from the front view.

from the right side.

an o
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UNIT POST TEST ANSWER KEY: HMULTIVIEW PROJECTION

1. B
2. D
3. 8
4. D
5 D
6. B
7. C
8 A
9. C
10. A
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DNIT: DIMENSIONING

RATIONALE:

Dimensions are just as important to working drawings as the views of the object. They
clearly state the correct size to which the object must be made. It is therefore im-
portant that you learn how to correctly dimension drawings which tell the craftsman
how to make the object. Different manufacturing processes require specific differ-
ences in dimensioning.

PREREQUISITES::

Unit: 79.01.05 -- Multiview Projection

OBJECTIVES:

The objective of this unit is to give the student the opportunity to demonstrate ability
to correctly dimension orthographic drawings of four manufacturing processes.

Identify characteristics of correctly dimensioned orthographic drawings.
Draw a lead and vellum original which can be clearly reproduced by the Diazo Process.

RESOURCES:
Printed Materials

Basic Technical Drawing. Spencer and Drydon, MacMilian Company, New York.

Engineering Drawing and Graphic Technology. Ffrench and Vierck, Fleventh Edition,
McGraw-Hi1l Book Company, New York.

Technical Drawing. Sixth Edition, Gieseche, Mitchell, Spencer and Hill, MacMillan
Company, New York.

Handbook of Drafting Rules and Principles. First Edition, Nelson, McKnight and McKnight,
IT1inois.

mauioy Visuals

Size Description, Drafting Series, Doubleday Multimadia.

Equipment

Basic Drafting Tools: As listed in Course LEG.

Principal Author(s): S. Vosen, J. Wheatliey, and C. Wetterling
277
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RESOURCES: Equipment (continued)

Blue/Black line printer
Drafting Furniture: stool, drafting

table, drafting {(with T-square, parallel rule and/or drafting
machine)

Player, audio cassette
Projector, filmstrip

GENERAL INSTRUCTIONS:

This unit consists of four Learning Activity Packages (LAPs). Each LAP will provide
snecific information for completion of a learning activity.

The general procedure for tnis unit is as follows:

1. Read the first assiagned learning Activity Package (LAP).

2. Beqgin and complete the first assigned LAP. NOTE: Make drawing on tracing paper
with pencil.

3. Make a blueprint copy of the drawing and have it evaluated by the instructor.

4. When the blueprint is satisfactory, proceed to and complete the next assigned
LAP in the unit.

5. Complete all required LAPs for the unit by following Steps 3 and 4.

6. Take the unit tests as described in the Unit LEG "Evaluation Procedures”.

7 Proceed to the next assigned unit.

PERFORMANCE ACTIVITIES:

.01 Dimensioning a Safety Key

.02 Dimensioning a Door Bearing
.03 Dimensioning a Centering Wedge
.04 Dimensioning a Holder Clip

EVALUATION PROCEDURE:

When post testing:

1. The student -akes 2 muitiple-chioice post test and turns it in for correction.
2. The student takes a unit pecformance test. Successful unit completion is
meeting the listed criteria for the performance test.

FOLLOW-THROUGH :

Dimensioning will be used and evaluated on all drawings completed fur the rest of
the.course.

The drawings in this unit will all be done un 12" x 18" tracing paper (vellum). Ink
the boarder and title blocks using proper format. Do all of the drawing and dimensicn-
ing in pencil. After completing each drawing, make a blueprint copy of it. Do not
make a second copy unless instructed to do so.

Begin the first assigned Learning Activity Package (LAP).
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UNIT/LAP PRETEST: DIMENSIONING

1. The way to dimension a hole is:

&

2. The systermn of writing dimensions shown below is the:

Qo oo

unly system used.

the aligned system.
bottom system. 4
unidirectional system. I I'L —_—

3. If space is limited, the correct way to indicate dimensicns is:

o
_t
-
—x

L
B A 2
b. Ir 13 c. «]ﬁw d. AIll are correct.
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A ! P—

t-!cL-,. N—s -4 D L’-

4, The location dimensions shown above are:

A, C, and B.

A ard C.

Band F.

all dimensions are location dimensions.

Q0o pP

5. The size dimensions shown above are:

Z, D, E, and F.

D, E, and F.

B, D, E, F, and G.

all dimensions are size dimensions.

Q00 o

6. Drawings should be made to scale, and the scale should be indicated:

a. c¢r th. object,

bH. in the title block.

c. outside the border line.

d. only when smaller than full scale.

7. Dimensions are given in the form of:

a. linear distances, angles, or notes.
b. fractions only.

c. decimals only.

d. arrowheads.
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8. A fine, dark, solid line terminated by arrowheads that indicates
direction and extent is:

a. adimersion line.
b. an extension line,
c. aleader.
d. a center line.
9. A dimension line coincides with or forms a continuation of a line on

a drawing:

a. when it matches a hidden line.
b. whenever it is unavoidable .
c. hever.

d. when it matches a center line.

10. A thin, solid line leading from a note or dimension and terminated by
an arrowhead or dot touching the part to which attention is directed is:

a center line.

a leader.

a dimension line.
an extension line.

Qo op
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UNIT/LAP PRETEST ANSWER KEY: DIMENSIONING
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DOP>P>000o 000
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Date:

PEREORMANCE ACTIViTY: _Dimensioning a Safety Key

OBJECTIVE:
Draw and dimension an orthographic projection of an object machined from stock.

EVALUATION PROCEDURE:

Instructor will examine Diazo Prints for neatness, accuracy, clarity, 1ine work and
aroper dimensioning.

RESOURCES :

Drafting Ruies and Principles -- Chapter 3 )

Basic Technical Drawing -- Chapters 9 and 10. o N

Technical Drawing -- Chapters 10 and 1l1. S .

Engineering Drawing and Graphic Technology -- Chapters 11 and 12.7 «F 7 =

Basic Drafting Tools: (See Unit LEG) v "

Drafting Furniture: (See Unit LEG) > DA

Blue/Black Line Printer )

Filmstrip Projector .

Audio Cassette Player . <y

Size Description -- Drafting Series. N e 2 T

PROCEDURE : \é\\
CRS \"v)( S

1. Read the ahove rescurce(s). PREQD > - /\.,\{‘;}:

2. View filmstrip on Siz-_ escrintion. Safety Key

3. Oraw anu dimension an orthograprnis projection of the object shown on a 12" x 18"

sheet of drawing paper.
4. Trace tne object on vellum using lead and an inked border.

5. FHave the instructor evaluate a blueprint copy of the completed drawing.

(0]

Take the LAP test for this LAP and proceed to LAP 02Z.

Principal Author(s): S. Vosen, J. Wheatley, C. Wetterling

283
Peornilyw Tratning d snler ine.
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Dato: . . .. Date Pubished: 11-29-78

A :
2. Bamily

| g ducation

g’ﬁ‘@&ﬁ‘éﬁﬁ@% LAP TEST: DIMENSTONING MACHINED OBJECTS

Dimensions are classified into two groups. They are:

horizontal and vertical.
necessary and unnecessary.
size and location.

inside and outside.

o0 o

The standard height of letters and whole numbers used in dimensioning is:

a. 1/32
b. 1/16
c. 1/8
d. 1/4

What is the ratio of arrowhead width to Tength?

2:1
1:3
2:3
a

a0 oo

s you choose.
Which object shown below has correct dimensiocn placement?

a. b. C. d.
H ey - L

-hp)-« X - - R - - »_‘ ‘y‘ﬁ_ - ——-"L_
i :‘fé’i" lk -

There are *wo systeme of reading direction used in dimensioning. They are:

vertical ana nurizontal.
bottom and tep.

round and sgquare.
unidirectional ard aligned.

oo oo

An object which has square corners, a smooth finish all over, aud no fillets or
rounds has been:

a. cast.

b. forged.
c. welded.
d. machined.

Fumily Training Cenler, bne.
- R84
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7. If space is limited, the correct way to indicate dimensions is:

a. b. L

c. - d
;7 32 “
- ol fae L ' All
4‘ | 18 are
] I uiin
correct.
5. Which of the following dimensions would be giver as a radius?
a. fillet.
b. drill.
c. hotle.
d. ream.
9. The first dimension line should be _ inch from the object and ___ inch from

the rext dimension line.

i/t 174
. 3/8; 1/4
3/8; 3/8
1/72; 1/2

[a g BN S
P .

10. Which rule listed below has priority ovar the others?

, dimension lines muct not Cross.

. cimensions must be between vicws.

. dimensions must be on a profile view.
. all are eqgually important.

o0 oo
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LAP TEST ANSWER KEY: DIMENSIONING MACHINED OBJECTS

1 C
2 C
3 B
a. A
5. n
6. D
7D
8 A
G B
19. A
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L Pregram Learning Activity Package

Studeng:

Dste: ___

PERFORMANCE ACTIVITY: Dimensioning a Door Bearing

98JECTIVE:

Oraw and dimension an orthographic projection of an object machined Trom stock and
assembled by welding.

EVALUATION PROCEGURE :

Instructor will axamine the Diazo prints for neatness, accuracy, cltarity. line work
and proper dimensioning.

RESOURCES:

Drafting Rules and Principles -- Chapter 3.
Basic Technica: Drawing -- Chapters 9 and 10,
} and paragiaph 15.16 of Chapter 15.
Technical Drawing -- Chapters 10, 11, and 25.
Engin~ering Drawing: Graphic Technology --
l Chapters 11, 12, and 16.

Basic Dratting Tools: (See Unit LEG)
| Drafting Furniture: (See Unit LEA) &
| Blue/Black Line Printer Nocr Bearing

CRS - 1 req'd.

PROCEDURE :

1. Draw and dimc...ioo an aothagrapmice nrejection of the object given on a 12" x 18"
sheet o/ drawing paper. NOTE: Review resource(s) if necessary.

2. Trace the obiect on vellum using lead and an inked border.
3. Have the instructor evaluate a bluenrint cony of the completec Zrawing.

4. Take “he LAP test arnd proceed to next LAP.

Principal Author(s): S. Vosen, J. Wheatley, 0. Foglema:

Family "éi‘maégag g 'enler. fne.
v .J'7
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Date. . ... ... Daie Puolished: 11—?918

Family
Educatisn

Z 3
o W@&mm LAP TEST: DIMENSIONING WE.DED/MACHINED OBJECTS

} 1. DOrawing scala is usually shown:

at the top ieft-hand corner.
. on the object.

in the title block.

in feet,

a0 o w

2. Center lines may be used as a{n):

a. extension line.
5. dimension line.
L. leader,

4. arrgwhcad.

3. The following symbol is a specializea weld symbol. What does it mean?

triangle weld.

fillet weld-arrow side. %ﬁ 2

300/600 round weld.
. weld all over.

a0 oo

NS
=

note on a drawing is:

used to provide detailed information.
shown in all views.

. letterad in 1/4 letters.

rarely used.

Ao o

5. Every draftsperson uses weld symbols:

that he "3 denioszd on.

_which are ¢+ iecent from those woich other draftspersons use.
on every object.

which conform to AWS Standards.

o0 o

o

o Family Teaining Center. Bre.
228

-
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LAP TEST ANSWER KEY: DINFHSIONING WELDED/NACHINED ORJECTS

1 C
? A
3. B
q. i
5. ;

ERIC 289
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vimensicning a (entering Wedge

PERFORMANCE ACTIVIYY D

0BJECTIVE:
Draw and dimension an orthogeannic projection of a cast object with machined areas.

EVALUAT1ON PROCEDURE:

Instructer will examine the Diazo prints for neatness, accuracy, clarity, line work and
proper dimensioning.

RESQURCES:

Orafting Rules and Principles -- Chapier 3

Basic Technical Drawing -- Chapters 9 and 10. vd o

Technical Drawing -- Chapters 10 and 11. N ? FILLETS &

: - 0 L. " , ROUNDS AR
Engineering Drawing: Grapnic Technoicgy -- Chapters 11 and 12. b
Basic Drafting Tools: (See Unit LEG) ) ‘
Drafting Furniture: ({See !Unit LEG) RALEIN N R
Blue/Black Line Printer

" Jl..'.'uo&ru"l-' .
g
1

L LT
N T T R -E%@

Centering Wedge

PROCEDIRE :

1. Draw and dimension an orthographic projection of the given object on a 12" x 18"
sneet of white arawing paner.

MOT

™

R

D

for tc the reforence baoks or filmstrip if necessary to ~onmplete drawing.

1]

2. Trace the object, in Tezd, on velium Jith an inked border.
3. Have the instructor ovaluats a blueprint copy of the compieted drawing.

4. Take the LAP test and nroceed to the next LAP.

Principal Authoels): 5. Vosen. J. iheatley, Q. Fogleman

ERIC 29D
Pestl Teaining dsaler. Jue.
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1 m
Hdueation

} d
‘} ?@‘Fﬁﬁﬁéwa LAP TEST:  DIMENSIONING CAST OBJECTS

1. A cast object can he identified by:

the sharp corners and smnooth finish.
the thinness ¢f the sheet makterial.
the fillets, rounds. and rough finish.
d. the machine finish marks.

O o

2. A line which runs from a note, to the object. ending in an arrowhead is a(n):

Teadar.
extension 1
dimension line,
r te line.

.0 oo

3. The r-ocerial the object is cast from will be shown either in the title box or:

the parts list.
ths horcar

on the ohject.
G. in a ncte.

O U

4. The sice of fillets and rounds is usually given:

on the object.

in a note.

in the title hlock.

in thousandths of an inch.

Q0o oo

5. Most dimens -ns -0 . cast ob’.c* are either overall dimensions or are taken from:

a. rough edges.
b. machined surfaces.
¢. the rounds and fillets.
d. notes.
4 r .,‘ AR Y ™ ad
Qo Fomily Training {'enter, dne.

; 291
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LAR TEST AMSHER
FST AYSWER MEY:  DIMENSIONI
. TMENSTONING CAST
'6 CAST NRJECTS

2. A
3. ©
1.8
5. B
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Student:

Juta:

Ohrenaioaing a Holder Clinp

Draw and dimension an o, uhegrasihic projection of an obisct manufaoctured from sheet

PALTIATT PN R NI
\l_UI“:l’).i 7("‘,L_“ b

Instructor #3111 gxamine the Mazo prints for »

(D
oy
-t

tness, accuracy, clarity, line work

and nroner gimeniioning.
e SQURCES

Drafting Rules and Principies -- Chepter 3

el e - — R

Basic Technical Drawing -- Chapters 9 and 10

fEEH;;EETm5}5W3}H -- Chaoters 10 and 11
Engineering Drawing and Graphic Technology -- Chapters 11 and 17

Basic uraft’ng Tocls: (See Unit LEGY)
Drafting Furniture: {See Unit LEG)

Blue/8lack Line Printer ALe V3R i
RN
;
i
Ny
! -~
!
i
R
f J
r] RS R
(‘ LAETNNIN

Holdew Ciip

PPOCEDURES

1. Draw and dimension an arthogeanhic projection of the given < ject on a 12" x 18"
sheet of drawing aap r MOTE . Refer to the reference hooks and/or filmstrip if
necessary to LUNLIF .e draW1ng

Trace tha object, in lead, on a sheet of velYum with an inked border.

Have the instructny avajuatz a blueprint copy of the comnleted drawing.

Take the LAP test and proceed to the Performance Test.

NS AN

Principa!l Authoris: $. Vosan. J. Wheatiey, C. Wetterling

O

ERIC Hanadia 'Hpnini 3‘3‘@&&&@5’- e

Aruitoxt provided by Eic:
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o PPPOSESIM L Test: DIMENSTONING FORMED SHEET STOCK

1. When dimensioning objects formed from sheet stock, the thickness dimeasion is .usually
given:

in the front view.

in the right side view.
as a note.

in the titie block.

o B o BN el o1

2. Tne center line of a sheet metal bend is called the:

bend allowance.

neutral axis.

inside mold 1ine (IML)
outside mold Tine (OML)

Q.0 O W

3. Dimensions should be placed in the view that shows the ___of the object.

contour.
edge.

. top.
front.

a0 o

4. What does the abbreviation NTS stand for?

National Technical Society.
Not To Scale.

Mot Too Symetrical.

d. Ho Trus Shape.

[gERwNE+Y

5. Center lines wu, we exicnd2d ana uw~d as:

object Tines.

. dimension lines.
extension lines
leaders

an o

Hamily Training Center, fne,
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KEY :
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DIMENSIONING FORMED SHEET STOCK
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UNIT PERFORMANCE TEST: DIMENSIONING

0BJECTIVE 1:

Given an illustration ¢f a machined object, the student will be able to draw an
orthographic drawing of it.

OBJECTIVE 2:

The student will be able to properly dimension the completed drawing.
OBJECTIVE 3:

The student will be able to draw three views that are properly centered, neat and
accurate to the given dimensions.

OBJECTIVE 4:
The student w11l be able tc draw lines that reproduce un Diazo printing:

a) Neatly

b) Properly drawn

c) Weighted to appropriate contrasts.
d) With good clarity

TASK:

The student will make an orthographic drawing of a machined object. The finished
drawing must be completely dimensioned.

cAF DAL CRE
L TReE e an . 'RECD
; HEAT TRhal
| |
Y J
%ﬁll
n{v P I Pge }’ !
N
[~€, *'rl
[ T “te
_m - b
PN |

’
/

. a649:)
Fawuu 4687‘ AN
AR AT R g

Roller Lever

206
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ASSIGNMENT -

Draw and dimension the “Roller Lever" found on previous pacge. Use 12" x 18"
drawing paper and reproduce a Diazo print.

CONDITIONS :

The drawing is to Le completed in a typical drafting room setting, using the com-
plete facilities.

The student wili not be able tc use the instruccor(s) or ather students as a re-
source.

RESOURCES:

As described in the Unit LEG.
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FERTORMANCE CHECKLIST:

OVERALL PERFORMANCE  Satisfaclory

- <

_Unsatisfactery

CRITERION
Met  Not Met

e e e e e e &L _
Objective 1:
;_._. - —— —— — e+ e - - - [ S, —_——
: 1. Ent1re obwert is drawn
Cr1ter1on: A11 Tines specified in the assignment are drawn.
et e e e e e - —— O — - 1l ——
[
Objective 2: i
! 2. Draw1ng is dimensicned US1ﬂj Lorrect d1mcns1on tecnn1quesL |
Cr1ter1on (ASA guandards). Draftwnv Ru1es and Regu]atwons,
Chapter 3.
Objective 3.
| 3. Drawing is ciean 4nc neat
Criterfon: (AS5A Standards). Technical Drawing, pp. 12 & 22.
L e e e e e e + S S
4. Drawing is centered. D RE——
Criterion: (ASA Standards), Technical Drawing, page 167.
. L e _— . R . . B e e e e e e im e .. . _ . Ir____.___._ R
5. Toral drawing is accurate to given dimensions. ;
. - Y b i
Criterion: Plus or wminus 1/64"; nlus or minus 1 deqree. j ,
1 I
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{Checkiist continued)

CRITERION
et Not Met
Objective 4:
6. Hidden Tines are nzat and properly drawn.
Critericon: {ASA Standard;), Technical Drawing, page 145.
7. Visible lines are neat and properly drawn.
Criterion: {(ASA Standards), Technical Drawing, page 20.
8. Center Tines are neat and properiy drawn.
' Criterion: (ASA Standards), Technical Drawing, page 20. |

éi— Hidden iTines are of appropriate contrast in relation to

the other lines and reprc-uce clearly on Diazo print.
Criterion: (ASA Standards), Technical Drawing, page 20.

10. Visible lines are of appropriate contrast in relation to l N
SR R } -
| the other lines and reproduce clearly on Diazo print. i

Criterion: (ASA Standards), Technical Drawing, é;ée 20. |
B 11. Center lines are of appropriate contrast in relation to
the other Tines and reproduce clearly on Diazo print.
Criterion: (Aﬁfw::;;uards). Technical Drawing, page 20.
12. The drawing—is co%p]etéa in the specified length of time.
Criterion: Not to exceed 9 hours.

The student must meet criterion on 10 line items to obtain an

overall score of satisfactory.

\
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UNIT/LAP POST TEST: DIMENSIONING

1. Line 1 at right is:

a. an extension line. f

b. a dimension line, ;

c. a continuation line. X

P ~ N . []

G.  an object line. L__] 7 —

2. The system of writing dimensions o | ”1 /‘@

shown at the right is the: ] T
L |

a. only system used.

ly syst sed - l}" @

b. the aligned system. i sr,/'

c. bottom system. '

d. unidirectional system.

3. Line 2 at right is:

a. adimension line.
b, an extension.

c. a continuation line.
. an object tine.

4. The dimensions nececsary to completely describe the size of the
size cf the object below are:

a. BCDFG ond A
D. & vie dimernzions are acossary.
c. ABDEG ard F.
d. ABCEF and J.

L3
1
n-—-«»'—L y
Jrpedol, [T
F ]
S
S
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5. The best example of dimensioning the object is:

S——

[ SRS,

ER | b. 1 T : c —1
H T
1 L ‘
N ' b 7] l i
i @—T
4
ZDRILL
d. all arc equally as good.
6. Drawings should be made to scale, and the scale should be indicated:
a. on the object.
b. in the title block.
c. outside the border line.
d. only when smaller than full scale.
7. A fine, dark, solid iine that extends from a point on the drawing

to which a dirmension refers is:

an extension line.
a dimension line.
a visible line.
a center line.

o0 oW

3. A fine, dark line composed of alternate long and short dashes used
to represent axis of symmetrical parts is:

a. adimension line.
b. acenter line.

¢, a hidden line.

d. alzader.
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9. Arrowheads should be drawn with the length and width in a ratio of:

5:1
2:1
4.1
3:1

o0 op

10. The symbol that indicates a surface is to be machined is:

a boss mark.

a casting mark.
2 forging mark.
a finish mark,

0O T W

[
.

302
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UNIT/LAP POST TEST ANSWER KEY: DIMENSIONING

1. A
2. D
3. A
4, D
5. A
6. B
7. A
8. =2
9. D
10. D
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e R IT SECTION VIEWS

RATIONALE:
The common metrod of representing an object is by drawing its views. Whenever
necessary hidden parts or cdyes are snown by using hidden 1lines. tHowever, some-
times the hidden edges are more ciearly shown by drawing a section (or cross section)
view. The section viow iiluctrates the object cut apart.

PREREQUISITES:

Unit: 72.00.06 Dimerngiconing

OBJECTIVE:
The students will become ramiliar with the terms used in sectioning. They will

identify and draw the following section views; full-sections, half-sections, broken-
out sactions. revolved sections, remcoved sactions, and off-set sections.

Printed Materials

cel Orawing. Spercey and Drydon, Macmiilan Coupany, tlew York.
Grawing and sraphic Technology. French and Vierck, Eleventh Edition,

11
i

Engineerin ohic T
McGrav-Hi ook Company, lew York,

Mechanical [rawing. frencio and Svenson, Webster Division, McGraw-Hill Book Company,
Mow Yo

Tachaical Loawing. 7 b Ddiniocn. Giesecha, wirchell, Spencer and Hitl, Macmillan

T Company, .. ¥

Ludin/Visuals
ecticns - Drariing “erios, Doubleday Multimedia

Eqitipnient

Principal Authior(s;: C.owoboeyiing, L. Leland, S. Yosen, b, Wheatiey

ERIC - 304

Aruitoxt provided by Eic:
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Drafting Furniture: As listed in Course LEG

Playef, audio rassette
Projector, filmstrip

GENERAL THSTRUCTIONS:

This unit consists of eiqht Learning Activity Packages (LAPs). Each LAP will pro-
vide -pecific information for compleiion of a learning activity.

general procedure for this unit is as follows:

Read the first assigred Learning fctivity Package (LAP).

Begin and complete the first assigned LAP.

Keap the drawing mounted on the board until it has beep checked and approved by
the instructors.

Take LAP test as instructed in each LAP.

Proceed to and complete the next® assigned LAP in the unit.

Complete all required LAPs for the unit by following Steps 3, 4, and 5.

Take the unit post and performance tests as described in the unit LEG "Evaluation
Procedures”.

Proceed to the next assigned unit.

PERFORMANCE ACTIVITIES:

.01
.02
.03
.04
.05
.08
.07
.08

Section Views Terms and Usage

Half and Offset Sectioning

Removed, Revolved, and Broken-Qut Sectioning
Section Views of a Tool Frame

Section Views of a Lift Bracket

Section Views of a Discharge Lock Housing
Sectinn View of a Stahiiizer Bracket

Section Yiszws of a Slotted Disc

EVALUATTON PROUELURE:

1.

2.

3.

FOLLOW- THROUGH

The student completes LAPs and takes the LAP tests as required.
The student takes a multipnle~choice post test and turns it in [ur correction.

The student takes a unit performance test. Successful unit compietion is meeting
the listed criteria for the performance test.

Wnenever 1t will become necessary to show the interior parts of an object, section
views will be used and monitored Lhroughout the course.

Begin the first assiqgned Learning Activity Package (LAP).

ERIC

IToxt Provided by ERI

; 30%
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UNIT/LAP PRETEST: SECTION VIEWS
1. The illustration below represerits a break in a long piece of:

round solid material.
elliptical tubular material.
elliptical solid material.
round tuhuiar material.

Q0 oww

2. The sectional view produced according to plane A below would be:

a an alternate soction.
b. a half section.
c an auxiliary section.
d. a full section

3. Tha sectiorsl wisw ilushi-ated balovs in:

a. e Lectiorn.
L. a one-fourth section.
c. a broken-out sectior:.
a nalf saction.

Q.




Page 2 79.01.07.00. A2-2
(.01-.08)

4. A half section is obtain=d wihon:

a. threc—-quarier of tha nieca is cut out and renoved.,
b,  one-=half of the picce is cut out and remmoved.

¢. one-guarter of e piecce 1s cut out and removed .
d. ore-third of the pizce is cut out and removed.

&3]

A convenient maans of showing the shane of a rib, arm, or long

featurs is:

a. a half section.

. & revolved section.
c. a full section.

d. a broken section.

G. The type of view that shiows interior features of an object is:

. a sectional view.
a top view.

. an auxiliary view.
. an end view.,

QO oW

7. A view obtained by passing A cutting plare completely through
an object is:

a. a full section.
b. a half sccrion.
c. a revolver section.
d. < - o redd section.,

8. The direction of sight for a sectional view is indicated by:

a. the arrows at the ends of the cutting plane.
L. the posiftion of thie front view,

c. the length of the nrojector:.

d. the direction of tha scction lines.

ERIC - 307
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9. On detail drawings, the ASA reconunends that all materials be
represented by the waection lining for:

a. alurninum,
b, cast-iron.
c. wood.

d. plastic.

10. The pencil lead to use for drawing sectior: lines is:

a. B3 or 23.
b, 4 or 6id.
c. tlor 2+,
d. 4B or 68.

308
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UNIT/LAP PRETEST ANSWEIR FIEY: SECTION VIEWS
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SEREORMANCE ACTIVITY: cectional Viewss

Fite Cade: 79.01.07.01.A2-0
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{Jate Publishad:
Revised:
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Studsng:

Data:

Teras aad Usage

0BJECTIVE:

Underszand the reason fuor nectioning

EVALUATION PRUCESURE:

Tnstructor will exanine drawings

RESOURCES: -

Technical Drawing -- 7-1 page 202 -- to --

Basic Technical Drawing, Chapter 11.
Mechanicai Drawing, Chapter 10.

Sections, Drafting Series.

Basic rafting Toois: (Ses linit LE
Drafting Furni ture: e {
Filmstrip projec

Audio cassette pTayer

PROCEDURE

1. Reas the ehouve vesource(s).

2. View the filmstyin on Sections

3. 0n the back ar Ihis sheeh, letter
4. Draw the cection viaws qiven on t
5. dave your drawings avalioated.

£, Take the "AP btesr avos 1905
Principal Author{s}: 7. “ogleman. 5. ¥nszen

O
m;;ﬁﬁ

and draw thz giver

against
1ine construction, neatness and lettering.

ohijects in full section.

presaved key for accuracy, dimensioning,
No more than three errors will be allowed.

7-8 paqge 211.

detinitions risted.
asaignment sheets.

Wieatlay
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Stedornt:
Cata;
PERFORMANCE ACTiviTy: Hell and OffF Sat Seccioning

OBJECTIVE:

Draw the haif ard off-zet scotinn viswe of various objects.

EVALUAVIOM PRUCEDURE:

Instructor wilt examine drawings against a prepared key for accuracy, dimensioning,
1ine construction, neatness and lettering. No more than three errors will be allowed.

RESOURCES:

Basic Technical Orawing, Chapter 1i. Paragraphs 11.4 and 11.8
Mechanical Drawing, Chapter 1.
Technical Drawing, Chapter /7

B8asic Drafting Toois: {Sev Loit LFG)
Drafting Furniture: {(See uUnit 177

av the iadicaced seclivn views of 2il machined object- shown on the assignment
cheets 'ianed in “he abuve resceurees(s),

NOTE: Us2 . cecitre: " onr s ofarences oo complete the drawings 1f necessary.
2. Have the inynrpuctor evaiuete the dravrings,

3. Take LAF test after LAD 07

Principal Author{s}: Q. rogiema, 3. Yisen, J. Uneatle)

(€] 1.
ERIC 314
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Draw the offset

sections indicated on the objects balow. 7
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PERECRMANCE ACTIVITY. huo.cs

, Renoived, and Breven-0ut Section Views
C3JECTIVE
Oraw the indicated ~oniion meoafonhe s ionad

[ RN R A

ahjecis.
EVALUAT (5N FRGLEDURS :

Instructor will examine drawings against & prepared hey

for accuracy, dimensioning,
line construction, neatnass and leitering. o moye than

three ervors will be allowed.

RESOURCES -

Basic Technical Drawirg, Chaptei 11
Mechanical Drawing, Chapter 10.
Engineering Drawing and Graphic Technoleqy.

page 197.

Chapter 8.

Basic Drafting Tools: [Sae lipit

it LEC)
Drafting Furniture: Unit LEG)

—~
U

PROCEDURE :

1. Draw the indicated secliog views of the given eobiects on the assignment sheet.
NOTE: o =a o _he reo »ne hooks as reverences to coumplete the drawings.

~Ne

Have the instiucior evaivate oJhe drawings.

3. Take the LAF test over LhPs 01, (02, and .03,

V. Fogieman S. Vesen, J. Wheatley
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g ‘ ! "':' {Pate Published: 12/17/75
Date Revised: 7-12-78
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Foeonome Developrnent

Prograa:, o, i w ARV
oo R ©oat . { a @
Ghasgeow AFB Montan.g 4931 v i ’LA “{v‘*
Swcsg -
iigte e
ey e L SR LEOn Views 60 Yoot fvoame
PERFORMANCE ACYINGT 7 o . R .

OBJECTIVE:

Draw the various section viz,s of 3 ool frame.

EVALUATION PROCEDURL:

fnstrgctor witl ecanine N oweioc anaion o nrnoamiil vey for escuvacy, dimensioning,
line construction, neatnon: ndodettering. omore than shree orveors will be allowed.

Technicai Drawing, Chapter 7
Basic Technical Drawing, Chapter 11
Mechanical Orawing, Chapter 10
Engineering Drawing and Graphic_Te
Basic Drafting Tools: {Sew Unit
Drafting Furniture: (5:o Unit LE 3

]

chno
LG
!

PROCEDURE :
1. Draw the indicated section views of a tool frame shown on the assignment sheet.
NOTE: Yo may use “&he resuuvce hooks as yoferences to complete the drawings.

2. Have the dns:,. L. ouv fratas

Principal Author{s): Q. Fogleman, dJ. Wheatle

Q ) Egj,:)
ERIC
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Fils Code: __13.01.07.05.A2-0

E’L a'w"'Tm:':'mqu‘zl Jate Puhlished: 12/17/75
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Feonone Develapment 1
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4 F e .@3
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PERFORMANCE ACTivITY: _f0-tiwn Yiews o a Lift bracket

-

<

BJECTIVE:

Draw the various secticn views of a 117t bracketi.

EVALUATION PRUCEDURE:

R
!

nSuruslor wWi

i imine arsizincs aoainst a prenased koy for accuracy, dimensioning,
Tine construct

[
ion, neatness ang letfering. no wore than three errors will be allowed.

RESOURCES :.

Basic Technical Drawing, Chapter il.

Mechanical Drawing, Chapter 10

Technical Drawing, Chapter 7/

Basic Drafting Tools: {(See Unit LEG)

Drafting Furniture: (See Unit LEG)

fngineering Drawing and Grapnic Technology, Chapter 8

PROCEDURE -
1. Draw the indicated secticn views of a 1ift bracket shown on the assignment sheet.
NOTE: Ynu may use tne prescurca books as references te complete the drawings.

2. Have the ipst,. i evsl (7o tha g owings,

Principal Authorf{s): C. Wetterling, .J. Wheatley
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7712778
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] &
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Uote -
) Szctien ews or a Bischiarge Lock i LS TN
PERFORMANCE ACTINITY .
0BJECTLVE:
Dray the varicus sscticn views oV o discharge lock housing

E

EVALUATION PRJCEDURE:

The instructnr
line cons

. ; .
ANIMINE Gravi

And

it
tructian,

caainst 3
Ho

Lropayad
more

ey fav
tiive

75

nealness iaettering. Lhan

RESOURCES:

Technical Orawing, Chapter 7.
Basic technical Drawing, Chapter
Mechanical Drawinag, napter 10
Engineering Drawing and Graph1u_fggbno1oqj‘ Chapter
Basic Drafting Jools: [(See Unit LEGY

Drafting Furniture: {See Unit LEG)

il.

8.

PROCEDURE :

aciura

S SE A VAR

¢v, dimensioning,
will be allowed.

on the assignment

1. Draw the indicated section views of a discharye lock housing shown

sheet.

NOTE: You ma- usge ' vesource books as refarences to compiaie the drawings.
2. Have tr~ instructor euatuate the drowings.
Principal Author(s): . fogleman, J. Wheatloey

Ri(j * 53:323
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Nate:

PERFORMANGCE ACTIVITY: __ Deniion Yiew o7 a Stabilizer Bracket

EVALUATIGH PROCEDURE:

instructor will eremine drawings againsy a prepared key for acturacy, dimensioning,
line construction. neatness and lettering. Mo more than three errors will be allowed.

RESOURCES :

Technical Drawing, Chapter 7

Basic Technical Drawing, Chapter 11

Mechanicai Drawing, Chapter 10

Engineering Drawing and Graphic Technoloay, Chapter 8

Basic Drafting Tools: {Sae Unit LEG)
Drafting Furniture: (See Unit LEG)

PROCEDURE :
i. Draw the indicated section views of a stabilizer bracket showin on the assian-
ment <heet

NOTF:  You wny use ina :asuyce nooss as references to complete the drawings.

2. Have the drawings evaluatad by the inctructor.

Principal Author{s): (. Togleman, J. Wheatley
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Student: File Code: 79.01.07

CAPS {0I-03)
Oate: a Date Publishied: _7_220_' /8

2 Family
T ®
24 & Hducation
bb PPeSrams L TEST: SECTION VIEWS

1. The edge view of the cutting plane is represented by which line.

- Y —

D . e — e s
C.
d. -«3—

2. The direction of sight for a sectional view is indicated by:

the arrows at the ends of thz cutting plane.
the position of the front view.

the length of the projectors.

the direction of the section 1ine.

a0 U o

3. In a section view, all visible edges and contours behind the cutting plane:

are not shown.

are high-Tighted.
should he shown.
should be removed.

Ao oo

4. A section view in which the cutting plane has passed through the entire object:

is never used.

is an edge view.
is a half view.

is a full section.

a0 oo

5. When a section of the object is drawn adjacent to the view, it is called a(n):

ramoved srntion.
revalved sectil .
align= ~.c%ion.
~otated section.

Q0 ow

6. The sectional view produrec according to plane D in Figure 67 would be:

full section.
partial scction.
half section.
broken-out section.

QN oo
[« VIR« VIR o LRy o V)




Page 2 79.01.07 LAPS (.01-.03)

7. The best sectional view of the object below is:

v o v (i)///
74 R VI, 777 Ny
it B0 O
f LA %
| 7] %) 1
ICC%’ ];’- 77 s, -

8. The best illustraticn of section lining below is:

a. b. c.
[ / 4

d.
7 YIS, S L 77177
SIS ////// e ////
oy N R

9. The sectional view produced acccrding to plane B in Figure 60 would be:

an alternate section.
a broken-out section.
an offset section.

a double saction.

oo oo

Figure 60

10. The illustration in Figure 59 represents a break in a long piece of:

a. round solid material, Figure 59
b. round tubular material.

c. el iptinal tuizlar material.

d. eltr* 0 z01i4 material.
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ILAP TEST AHMSWER XEY: SECTION VIEWS

1 B
2 A
3. C
4 D
5 A
5. D
7 D
8. C
9 C
10. B




Fite Code: 79.01.07.08.A2-0

Oate Published: L2/ 17/ 75
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Learning Activity Package
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Student:

Datae:

PERFORMANCE ACTIVITY: Section Views of a Slotted Disc

0BJECTIVE:

Draw the various section views of a slotted disc.

EVALUATION PROCEDURE:

The instructor will examine drawings against a prepared key for accuracy, dimensioning,
line construction, neatnass and lettering. No more than three errors will be allowed.

RESOURCES:

Technical Drawing, Chapter 7

Basic Technical Drawing, Chapter 11.

Mechanical Drawing, Chapter 10.

Engineering Drawing and Graphic Technology, Chapter 8.

Basic Drafting Tools: (See unit LER)
Drafting Furniture: (See Unit LEG)

PROCEDURE:

1. Draw the indicated cactinn views of a slotted disc shown on the assignment sheet.
NOTE: nu mrv - . the i~ ~urre books as references to complete the drawings.

2. Have the instructor evaluate the drawings.

Principal Author(s): . C. Yetterling, J. Wheatley

324
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Student: - Fiio Code: __79.01.07.00. B2-2

Date: e Date Published: 6/21/74

e

//////%//{:];{{%ﬂ | Revised: 1°-3-79

Program, Ine.
N

WIS SN =
Glasgow AFB, M\o&l 25\\{!19231
AR s

LNTT POST TEST. SECTIONVIEWS

1. The best sectional view of the object at right is-:

A B C D
Bl 7 i
(E’"_b_, ‘mg’,

e Rt -
o v

L yr

) |

7 pa

L2227 777

2. The sectional view produced according tc planc B below would be:

a an alternate section.
b. a broken—out section.
o
d

a double section.
an offset section.

3. The sectional view llustt-ated below is:

a, a turned section. ‘,.«_ T
b. a removed saction. % /V
c. a revnlved sectior. }%} .
ad. oooeabes e bHon M—K

4, The cecotional view prodiced according to plane A below would be:

A, an alternate soction.

0. o nalf coction.
C.oooar: svnaliary oc-ction,
d. =z ful maction.
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fhe sectionol view illustrated at the richt qs:

RN

a. a full section.

b. a one-fourth section.

C. a broken-out section. (

d. a half saction. Lj:j~J-— -

Wnich type of line shouid rot he drawn on sectional views except as needed for

1
aimensioning or ciavity?

2. center

b visible.
c. hidden
d. break

Abtien aocutiing plane passes Lhvoush a rib or web parallel to the fiat side:

a. the sectioning is drawn at the opposite angle.
k. the sectioning is omitted.

. the sectioning is drawn vertically.

d. the sectioning is drawn horiztonally.

Wnich type of section shows the shape of the object without an additional view:

a fuill section.

¢t1 set section.

a revelved section.
a removed section.

[ ST @ Al o7}

The directicn of siant for a sectional view is indicated by:

a. the arrows at the ends of the cutting plane.
b. the position of the front view,

C. the length of the prejectors.

d. the divection of the section line.

Sectional views are usually used tn show:

a. Tiato s dgaertatl,

; interior details.

C. exterior details.

. none cf the above.

eV
e
o
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UNIT POST TEST ANSWER KEY: SECTION VIEWS

1 A
2 D
3 C
4 D
5 D
b6 C
/ B
8 €
9. A
10. 8




Student: _ File Code: _79-01.07.00.A1-5

Qats: __ . . e i oo .. Date Published: . 11/6_/':7§~_
Revised: 7/13/78

Family Pay Number: Sex: M F (Circle one)

b ‘N:”“mm' Inc.
LAWY DT T
Glusknw AFB, Montana

SRV L L
e WU TN UNIT PERFORMANCE TEST:  SECTION VIEWS

Given an illustration of a machined object, the student will draw an off-set section
view and a full section view with an 2.igned detail.

OBJECTIVE 2:

The student will be able to cross-section all parts of the object that have been cut
by sections AA and 83.

OBJECTIVE 3:

The student will be anhle to draw section views that are ciean and neat.

OBJECTIVE 4:

The student will be able to draw section views having all lines accurately and properly
projected.

TASK:

The student will be given an illustration of a machined object. He will then draw

2 section views of the object. MHe must cross-section all parts cut by sections AA
and BB.

ASSIGNMENT:

Draw the "Column Sase Housing® section views found on the attached sheet.

CONDITIONS :

The drawing is to be complated 1n a typical Arafting room setting, using the complete
faciiities.

The student will not be able to use the irstructor(s) or other students as a resource.

RESOURCES:

As listed in the Unift L&

ERIC 340

IToxt Provided by ERI L
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OVERALL PERFORMANMCE - Satisfactory  Unsatisfactory

CRITERION
o o M et Not Met
Objective 1:

1. Both section views are complietely drawn. i

et

Criterion: No object lines are missing

—
v

Objective 2:

2. A11 parts of the object cut by section lines AA and BB

are cross—sert“'ned

Criterion: WNo cross-section 11nes are m1ss1ng

Objective 3: o - - T T

3. Drawing is ciean and neat

Criterion: (ASA Standards), Technical Drawing, pp. 12 and. 22
Objective 4:

4. A1l ObJeLt Jines are accurately projected from given views3

b e m =

Cr1ter|on Within 1/64" :

| S S ST .
| .
5. All cross—sect1cn lines are correct . '

0 PR = L L :

Cr1t9r1on / ) Jpart on 450 ang]e |
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CRITERION
Met Nct Met

6. The drawing is completed within the specified time limit
Criterion: Not to exceed 3-1/2 hours
: —t
. The student must meet criterion ¢~ ;= items to obtair an overall score pf
satistactory.
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PERFORMAMCE ACTIVITY: Frimary and secondary Puxiliary Views of an Object

0BJECTIVE:

Draw the Primary and Sacondavy Auxiliary views of an object.

EVALUATION PROCECURE:

Instructor will examine drawinas for accuracy, neatness. line vork and lettering.
No errors will be allowed or i3 assigument.

RESOURCES :

Basic Technical Drawing, Chapter 12 -- 12.12.
Mechanical Drawing, Chapter 9.

Technical Drawing, Chapter 8 -- 8.19.

Design Drafting, Chapter 10 -- pg. 245.

Basic Drafting Tools: (See Unit LEG)
Drafting Furniture: (See Unit LEG)

PROCEDUPE :

1. Draw the primary auxiliary view of the object shown on the attached assignment
sheet. (HINT: VYou must obtain an edge view of surface "A".) Llook at your
resources. (Also, draw all nidden Tines.)

2. Draw a Sccondr-v auziliary view of the entire object to show a true size and
shape. Draw o1, viciuco aad bide:n iines. Use the suggested resources.

3. Have your drawings evaluated by the instructor.

4. Take the LAP test and proceed to the Performance Test.

Principsl Author(s): J. Wheatiey, S. Vosen
E;"’~
a _)
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SERFORMANCE ACTIVITY: _Riaht Side. Ausiliary ond Auxiliary Section Views

)

BJECTIVE:

m

Draw the right end and auxiliary view of an Alignment Cam. Draw a sectioned
auxiliary view of a Slotted Base.

EVALUATION PROCEDURE:

Instructor will examine drawings for accuracy, neatness and line work. No errors
will bte aliowed in this assignment.

Basic Technicai Drawing, Chapter 12 -- 12.10.
Mechanical Drawing, Chapter 9 -- G.11.
Technical Drawing, Chapter 8 -- 8.7, 8.17.

Basic Drafting Tools: (See Unit LEG)

Drafting Furniture: (See Unit LEG)
PROCEDURE :
1. Draw the right end and auxiliary view of the Alignment Cam as indicated on the

attached drawing assignment sheet.
2. Draw the auxiliary secticon of the Slotted Base.
3. Have your drawings cvaluated by the instructor.

4. Take the combinag LAF Lasi and then proceed to LAP .05.

Pvincipat Author(s): S. Vosen, J. Wheatley
, ;3.1 ?r
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Bule:

PERFORMAMCE ADTIV Ty JAuxiliary Yiews of Machined Qbjects

Given various drawings of machined ohjects, draw a specified auxiliary view.
EVALUATION PROCE CUKL:

~
H
I

[nstructor will examine drawings for accuracy, neatnezs, line work and lettering.
Ne errors wiil he allowed on this assignment.

RESOURCES
Basic Technical Drawing, Chapter 172 -- 12.7, 12.8.

Mechanical Drawwnq, Chapter 9 -~ 9.9.
Technical Drawing, Chapter 8 -- 8.11, 8.12.

Basic Drafting Tools: (See Unit LEG)
Drafting Furniture: (See Unit LEG)

PROCE DURE :

1. Draw the auxiiiary view of machined objects shown on the assignment sheet.

Ny

Have the instiructor svaiuate vour drawings.

(%)

Proceed to LAP .04

19
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PERFORMANCE ACTIVITY: Primary Auxiliary Views of inclined
Sur faced Objects

OBJECTIVE:
Draw the auxiliary view of various objects with inclined surfaces.

EVALUATION_PROCEDURE:

Instructor will examine drawings for accuracy, neatness, line work and lettering.
No errors wiill te allowed on this assignment.

RESOURCES:

Basic Technical Drawing, Chapter 12 -- 12.4, 12.6, 12.7, 12.9, 12.16.
Mechanical Drawing, Chapter 9 -~ 9.7 - 9.10.

Technical Drawing, Chapter 8 -- 3.4 - 8.9, 8.11, 8.12.

Design Drafting, Chapter 10 -- 10.1 - 10.12.

Basic Drafting Tools: (See Unit LEG)

Drafting Furniture: {See Unit LEG)

PROCEDURE:

1. Read the above resource(s). Each of the above references describes auxiliary
views by using different terminology and approaches. It is important for the
draftperson to be able to read and use several different references.

2. Draw the auxiliary view of objects shown on this assignment sheet.
NOTE: Us: the =-i.urce bon'c as references to solve and complete the
drawings. tacCrn source csatains (nformation specifically related to
| the attached drawings. Choose the methods from the resources which
you feel best relate to the drawings. Be as self-reliant as possible
in making your decisions and drawing the objects.

3. Have your drawings evaluated by the instructor.

A, Take the combined LAP test after LAP .04,

 Principa) Authoi(s): J. Wheatley, S. Vosen
o1
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PERFORMANCE ACTIVITY: _Introduction Lo Auxiliary Views .

0BJECTIVE:
To become familiar with auxiliary views; their uses, and terminology.
EVALUATION PROCEGURE:

Instructor will examine answers for correctness and understanding of concepts
involved. No errors will be allowed on this assignment.

RESOURCES:

Basic Technical Drawing, Chapter 12.
Mechanical Drawing, Chapter ¥ -- 9.5 - 9.11.
Technical Drawing, Chapiter 8 -- 8.1 - 8.4, 8.29.
Design Drafting, Chapter 10 -- 10.1

Basic Drafting Tocls: [%sze Unit LEG)

Dra‘ting Furniture; (See init LEG)
PROCEDURE :
1 Read the above resourca(s).
2 Tomplete the following evercises and have ynur wory evaluatad by your instructor.
3 Letter Jdefinitions for the fMllowing teins:
. avui dength:

. L erpendicular:
d Paraiie]

e Prosection

f Proserioy s

g L.O.S.

h. Referance line:

Principal Author(s): 1 yheatley
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4, An auxiliary view is used to project an inclined surface {or angle) so that
it is shown true 3shape and size.
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In Unit 4, vou fcund that srthographic views of syrfaces are true shape if
the surface is parallel to the place of projection and the L.0.S. is
perpendicular to the surface.

Irn orthographic projection, mach view provides 2 of the true length dimensions,
(feight, width, arnd depth;.

In auxi diarv w<s. ., 2 true length dimensions are also drawn. One is pro-
jected per, i ular to o tie profile af the inclined surface, and the other
S weansferred from oan orth graphic view, A primary auxiliary may ve either
g depth auxiiiary, width auxiliary, ur a he ight auxiliary depending upon
which dimension is transferrcd. (See Figure .09-2)

5. A step-by-step procedure using a reference line and projec!~+> is shown on
"] 2]

Figure 12-% on pags 5 in your "Basic Technical Drawing" text.
6. Draw in the reference line (i and Rn) and the projectors in Figure .09-4.

Number the points.

/. Ypon complation of this LAP, take the LAP test and proceed to the next LAP.

ERIC 3

Aruitoxt provided by Eic:
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UNIT PERFORMANCE TEST: AUYILIARY VICWS

OBJECTIVE 1:

Given an illustration of a machined obhject, the student will draw two auxiliary
views of the object. The primary auxiliary view will contain all hidden lines nec-
essary to project the secondarvy auxiliary view.

0BJECTIVE Z:

The student will be able to draw various auxiliary views that are neat and clean.

OBJECTIVE

.
~

The student will be able tc draw the three views having all lines accurate.
TASK:

The student will be given an illustration of a machined object. He/she will draw
two auxiliary views and a right-end view of that object.

ASSIGNMENT:
Oraw the "Slotted Guide" auxiliary views on the attached sheet.
CONDITIONS :

The drawing s to be completed in a typical drafting room setting, using Tead on
the attached sneet.

The student will rot be able to use the instructor(s) or other students as a
resource. 5 adente a.t .se text resources. You are encouraged to determine the
text material v.'..ci ~.plinc to this . 7rformance test, and to utilize that
informat;.a i¢ solving cnis drawiag probiem.

Q * 3 5 7
Family Training Uender, Ing
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Date: . Date Publishsd:

Family
Ddueation
EBE"%%?%@%% PERFORMANCE CHECKLIST:

OVERALL PERFORMANCE : Satisfactory Unsatisfactory

CRITERION
— N ) Met Not Met

Objective 1:

1. Both auxiliary views are drawn.

i

i Criterion: A1l views drawn and no Tines missing.

e

2. A1l hidden Vines are drawn in the primary view.

T

Criterion: No points missing.
Objective 2:
3. Drawing is neat and clean.
» Cri*efion: (ASA Standa;é) Technical Draw1ng) pp. 12 and 22.
; Object1VP-é ______ o B
4 AU Vines are accurate.
P_m_m__",- T S P I

Criterion: Lines are projected from given views and accurate

| rojected from given curate
i within 1/64” |

1

et o ——— 3 . ——

i

{ 5. The draing ie cwm:1eted in the specified time limit.

L

‘ R e S -
’ Criteri-~n: Mot o exczed 6 nolrs.

L e - I SRR SESUN—
1

0

l

L___.-___-_,.A.________- e e ——— e e eam e m et et e s — e e e it e e ————— ——]

, Student must meet critericn on 4 out of 5 Yine items to obtain wn cver-

s - ——— = = - ——
3 a11 score of satizFa;tory.
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UNTIT:  AUXILTIARY VIEWS

RATIONALE:

When an object has incl inad surfaces, the usuval views cannot show the true size
and shape of such surfaces. Therefore, it is necessary to draw a view on a plane
paralliel to the inclined surface. This view together with the regular views will
snow and describe the true size and shape of inclined or oblique surfaces.

PREREQUISISTES:

Unit 79.01.07. Section Views

OBJECTIVES:

Draw auxiliary views tn supplement regular orthographic projections.
Identify auxiliary views for illustrated objects.

Identify the characteristics of auxiliary views that supplement regular
orthographic projections.

RESGURCES:
Printed Materials

Basic Technical Drawing Spencer and Drydon; Macmilian Company, Hew York.

Mechanical Drawing French and Svenson; lebster Division, McGraw-Hill Book
Company, New York.

Technical Drawing Sixih Tdition; fieseche. Mitchell, Spencer and Hili:
Macmillan Company, New fork.

Design Drafting Farle; Addison-Wesley Publishing, London.

Lquipment
As Tisted in Cour
Audio/iizual

VYidec Cacsettz “or Unit 5,

Principal Author(s): J. Wheatlay 3

o
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GENERAL INSTRUCTIONS:

This unit consists of five learning Activity Packages (LAPS). Each LAP will provide
specific information for completion of a learning activity.

The general procedure for this unit is as follows:

1. Read the first assigned Learning Activity Package (LAP).

2. Begin and complete the fTirst assigned LAP.

3. Keep the drawing mounted on the board until it has been checked and
approved by the instructor.

4. Take the LAP test if indicated on LAP.

5. Proceed to and complete the next assigned LAP in the unit.

6. <Complete all required LAPs for the unit by repeating steps 1 thru 5.

7. Take the unit tests as described in the Unit LEG "Evaluation Procedures".

8. Proceed to the next assianed unit.

PERFORMANCE ACTIVITIES:

.01  Introduction to Auxiliary Views.

.02 Primary Auxiliary Views of Inclined Surfaced Objects.
.03 Auxiliary Views of Machined Objects.

.04 Right Side, Auxiliary and Auxiliary Section Views.
.05 Primary and Secondary Auxiliary Views.

EVALUATION PROCEDURE:

1. The student takes a multiple-choice test and turns it in for correction.

"

2. The student takes & unit performance test. Successful unit completion is
meeting the listed criteria for the performance test.

FOLLOW-THROUGH:

Auxiliary views will be drawn throughout the remainder of this course when they
are required for clarity. They will apply specifically to Units 9, 13, and 14 --
Auxiliaries, C.velepmerv: ind Working Drawings.
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1. The piane

a. plane
b. plane
c. plane
d. plane
2. The plane
a. plane
b. plane
c. plane
d. olane
3. The plane
a. rlane
b, p‘lu o
L. plane
d. plare

Thne top and front views of line ab are given below.

Student: File Code: .. 79.01.09.00., A2-2

(.01-.04)
Date Published: 6/21/74

Dats:

UNIT/LAP PRETEST:

AUXILIARY VIEWS

%

that would project true shape in the front view is:

O@W>»O

that would project true shape in the right side view is:

0orm

that would project true shape in the rear view is:

M
&

The correct

direction for the line of sight for an auxiliary view in which ab will
appear true lergth (5:

a. O,
b. £3.
C. A

, -
L. ]
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(&3]

The plane DEM whowrn at tie above will project trae shape in:

an auxiliary visw,
the top views,

. the right side view.
the front view.

o w

Qo

6. I.ine AD shown above will project true ltength in:
.an auxiliary vievs.

a

b. tha front view,

c. the right sida view.
d

. te top views.
7. Plane ARCEID shown above will project true shape in:

T T f

T

ther jRaTe! viewr.,

b thee right side virwr,

’

0%

.oan auxiliary view,
2. Loorojection an oo onoediiary niane parallel to o slanting ourface is:

Sy Auxitiag y viow
L. & cection view.
C.ooo A nrojectad Stant vlew,

d. a top view,

Aruitoxt provided by Eic:

™
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9. Features that appear distorted in regular views will appear true
shape in:

a. a top view.

b. a secticn view.

c. a folded vicw.

d. an auxiliary view.

10. A view obtained by projection on any plane other than the horizontal,
frontal, and profile projection planas is known as:

a. a bottom view.
b. aprincical view,
c. a regular view.
d. an auxiliary view.

) 8[_\,"'
{4 v.\
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UNIT/LAP PRETHES T ANSWER FEY: AUXTLIARY VIEWS

1. D
2. C
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URIT/0n ROST TEST: AUYTLIARY VIFWS

To obtain an auxiliarv view of a cylindrical ohject, the reference lines would be
hest placed:

7. ori Lhe feont edae of the auziliary view.

Looon the Lok odge of ihe audiliary view.

warallel to projaction Yines from the inclined suvface.
4. through tpe center of the symmetrical cbject.

he tnp and front views of line “"ab" are given below. 7The correct direction for
the tine of <ight for ar avxiliary view in which "ab” will appear true length is:

a. C ;\; /‘o
5. B e e S 3
c. A - W%,
d. D IR e
a\\f\
Dimension 7 helow is found by measuring distance: b
a. vl (
b. X ;
c. Y i |
d. Y plus X KTyTTTTTT
Dby el
v et
v /’/ A L.ls-.. Vo et
l g \‘ . N
\ l
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Plame ATHEY <hown above will preject true shape in:

a. o the top vieaw. B
Do Lhe Tront viaew ST
0. s vhoyiay -
C.ooEhe righs oide viga, NNy ~
i O e T~ :
d.ooan ausiliary viey, S D \‘wﬁ
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5. A dinhedral anile is:
a. the angle betweesn twe intersecting nianas.
b. the 50° angie formed by the projection Tines extending from the edge of an
inclined surface.
c. a sinqgle Jine indicating whare Lwo separate planes intersect.
d. obtainad hy assumivg a aiveation 2f siqght perpendicular to the lTine of
intersaction ohween Lo olane.
£ o et the edae view 31 a pilane:

he end noirt view o any line in that plane.
sume & divection of

ssume a dirvecticn of sight which will aliow you to see the shape of the
i

fosiaht peraendicuiar to the point view ¢f a lino in

g, the most o comnon proctice is to revolve the object until the plane surface

annanes as, o a btiae

7. It is possible to eliminate one or more requiar views by the use of:

a. an auxiliary view.
h. a top view.

c. a projected view.
d. an end view.

XD

A secondary auxiliary view 15:

a. a view which is not as important as other views.

h. the secord view drawn from the right side view,

¢. any auxiliary view nrojacted from a primary auxiliary view.
4. aften used to <how the edge view of an ing) ined surface.

9. Features that appear distorted in veqular views will appear true shape

a. i t()‘() view.

h. a se’"ion vias

¢. a foldes

d.oa. auxtliary viaa.

15, & view obtained by rroiection on any planc otheyr thao the horizontal,
cl

and nrofile projection planas i< known as:
a. a bottom viaw,

b, a principal view.

C. 4 reqular view.

d.oan auxilia oy viow,

e
€N
cC
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UMIT/LAP POST TOST ANSWER VEY: AUXTILIARY VIFWS

1. D
2. A
3 B8
4 D
5. A
f B
7. A
5. C
S )
6. D
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PEBEPARY  p TEST: L RONUCTION TO AIXTLIARY VIFS

Puxiliary views are used to show the rue size of a surface which:

<. 15 parallel to one of the standard planes of projection.

b. is perpendicular to the ton, front or right side plane of projection.
¢. is at an anqgle other than 90° to the standard planes of projection.
d. appears as a line in twe of the standard pianes of projeccicn

The nositinn for cne of the two required reference tines in Fiqure 1 is:

a. at a 30Y angle to tWe edge wiew of surface C.

) nacallel to the proiection Vinzs extending from the edge view of surtace C.
C nerpendicuiar to the 2dge view of surface .

a parallel to the adge view of surface C.

..__.._«._._.._ﬂ
!
i
;
e

A second reference line in Fig. 1, would be located:

a. parailel to th:t edge view of surface D.
5. perpendicular to nrojection lines between the two given . lcous.
c. ar any annle projecting Trum bhe right side view.

b

d. a second reference Tine 135 not needed.
RPeference lines are:

a. primarily used to space the auxiliary view a sufficient distance away from
the ohiect.

n.oonever used in orthogeephic srojection.

c. are the lines from which vou measure when transferring a distance fr.m one
view Lo another )

d. not to be drawn so that they cut through an object.

a"’m’a

[ A RPN

P
Plormdly

2,
0'1
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In drawing 2 depth auxiliary view, you will need:

o0 oo

three views of the object.

the torc and right side views.

the front and rear views.

the front view and one view showing depth.

Which of the following shows a width auxiliary view?

= /

-

o

O
/

A \>’//,3/“““”“

When drawing an auxiliary view of an entire object which features an inclined

surface:
a. you will see thr true size and shape of each surface.
b. you will see only those surfaces closest tc you in therr true size and shape.

The

a0 oo

those surfaces which are not parallel to the reference line will hbe distorted
in size and shape.
measuremants from all of the surfaces shown in this view wonld be accurate.

views vequired to make height auxiliary view are:
teo and front.
front and right side.

top, front and right side.
front and left side.

371
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9. Hidden lines in auxiliary views are:

a. preferred to using an auxiliary section.
b. never used.
c. wused in depth auxiliary views only.
d. used for clarity of object shape.
10. Auxiliary views are:
a. raver used to rentane a view o7 an abject.
p. often extra and dnnecessary.
C. ften necessary for dimensicring,
4. drawn to show the true shape of the entire top, front or right side view.
O

ERIC '
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LAP TEST ANSWZIR XEY: INTRODUCTION TO AUXILIARY VIEWS

1. C
2.0
3. 8B
4. C
5. D
h. C
7. C
8. A
9. D
10. C

373
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R learning Experience Guide

UHTT:  TEMFLATES

RATICNALE:

Templates are used extensively in the drefting field. Templates are used to speed
up drawing and nake re itive drawing easier. A knowledge of some o1 the many

aten 0 Mecoinery Fooa drafisperoon.

Ynit 79,0003 -~ Auxiliary Views.

OBJuCTIvE

Students will become Ffamiliar with many of the templates available for the drafting
areas. Students will Tearn to use templates quickly and efficiently. Line weight
and neatness will meet ASA standards.

RESQUPRCES:
Printed Materials

Alvin cataiog

Selby's catalog
Teledyne Post catalog
Dietrich Post catalog

Basic Technical Drawing. Spencer and Drydon, Macmilian Company, New York, 1962,

Eng1n¢Jr|ng>uravwnq 3r4“§119h]g Technology. French and Vierck, Eleventh Edition,
McGraw-ilill Book fc.mnany, tew Yoirk, 1973. )

Mechan1ca] LWl rrench and Svenson, Webster Division, McGraw-Hill Bock Company,
New Ynrbk, (973,

Technical Drawing. Gieseche, Mitchell, Spencer and 11111, Sixth Edition, Macmiilan

Company, New York, 1974.
Design Drafting. Earle, Addison-Wesiey Publisning Company, Menlo Park. CA.

tquipment
As given in course LEG plus assorted templates.

Audio/Visuals

Yideo cassette for template useaqe.

Principad Auihori(s): J. Wieatley, 5. Vosen

. 374
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GENERAL IHSTRUCTIONS:

This Unit consists of four LAPs. Zach LAP will provide specific information for its
completion.

The generzl procedure for this unit is:

Read the Unit LEG.

Proceed to the first LAP.
Complete the LAP.

Take the LAP test if indicated.
Rcpeat steps 2 thru 4.

Take the Performance Test.

Take the Unit Post Test.
Proceed to the next Unit.

B2 L) P

SO U

.
.

PERFORIANCE ACTIVITIES (LAPs):

Introduction to Template Use

Using a Template to Draw an object.

Using a Template to Provide Plan and Elevation Views.
Using a Template to Draw Symbols.

D N

1. The student takes a multiple-choice unit post test and turns it in for
evaluation.

2. The student takes a performance test. Successful unit completion is meeting
the Tisted criteria for the performance test.
FOLLOW-THROUGH:

ASA Standards of nea’ =55 and line work will be observed throughout. Begin first
LAP.
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BEQFORAMANDE ACTIVITY: Introduction to Template dse

QBJECTIVE:

Student will Gecome aware of the variety of templates available. Student will draw
o classirication chart.

EVALUAT 0! PROCEDURE .

Inccructnr wiil axamine clascification chari to check that all information is in-
cluded and lino work and Tettering is acceptable. There is no LAP test. Student
will take Unit Post Test upon completion of ail unit LAPs.

RESOURCES:

Techrical Drawing. Page 715 -- Article 26-24.

Engingering Drawirg and Graphic Technology. Page 433 -- Article 19
Page 726 -- Article 38

Mechanical! Orawing. Page 390 -- Article Z24-15.

Alvin Catalog
Drafting tools and equipment as listed in LEG.
PROCEDURE

1. Read the rescurce; listed.
2. Prepare 2 2'hiec TiZation chart containing the foilowing information.

[. Draftinj Aids
A. Transfer materials
1. pressure

2. heat
3. cut ount films
4. tapes

(5]

Templates
stencils
burnishers
guides (scribing)
outline templates
a) svmbols
b) shapes
c) objects
d) letters
3. The cnart will be done in lead on a sheet of size "A" vellum.
4. Have the chart evaluated and then go on to the next LAP -- .02.

ESSESUINAN IS

Aruitoxt provided by Eic:

Q
EMCmm Author{s): Vnsen Elamagiw fﬁ\mamag,@ Alemian
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PERFORMANCE ACTIVITY: Using a Template to Draw An Ohject
CBJECTIVE:

The student will draw seveval objects correctly using an outline template.
EVALUATION PROCEDURE:

The instructor will evaluate the drawings to see if they are drawn correctly and
neatly. The drawing must be correct vefore the student proceeds to the next LAP.
There is no LAP test.

RESOURCES:

Mechanical Drawing -- Unit 12.

Technical Drawing -- Unit 13.

Engineering Drawing and Graphic Technology -- Unit 15.
Design Drafting -- Unit 12.

Basic Technical Drawing -- Unit 14.

Drafting tools and equipment as listed in LEG.
PROCEDURE :

1. Read the resources listed.

2. Using the zppropriate templates,. draw the required fasteners. Use lead on a size
"A" sheet of drawing paper. .

ze schematic thread svmbols on the first Z drawings and simplified threaded symbols
nn the pemainii o ~nas.

(W)

Princija Authoris): S. VYosen, J. Wheatley
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Have your drawing evaluatea and proceed

to the

next LAP.
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PEREORMANCE ACTIVITY: Using a Tempiate to Provide Plan and Elevation Views

4

9BJECTIVE:

The student will drew the required plan and elevation views using the appropriate
template.

FYALUATION PROCEDURE:

The instructor will examine the views to see that they are accurate, correct, and neat
There is no LAP test.

RESOURCES :

Design Drafting, paragraph 19-30, page 535.

Drafting tools and equipmant as Tisted in LEG.

1. Read the rescurce listed.

2. Draw a pian and elevation vizw of the bathrooms shown in A and D. Each bathroom
will be drawn on a size "A" sheet with lead.

7. Have the drawing evaluated and proceed to the next LAP.

-t

HINT: Elev:® s are a.ue~211yv shown from the door side of the room.

Principal Authos(s): 5. Vosen, J. Wheati 'y

—_ loacalln Ewneliminet lanian L)
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PERFORMANDE a0 TIVITY: Chsiag a Tompiate to Draw Symbols

8JELTVE:

Tne student will draw the assigned schematics using the appropriate templates.

SVALUATION PROCEOURE:

Tre iniiructor will oxamsga the deawinags Lo fnsars that they are accurate and neat.
fnare 1o ono LAP fest.
RESQU=CeS

Mecharnical Drawing -- Chapter 13.

Basic Technical Drawing -- Chapter 22.

Technical Drawing -- Chapter 21.

Engineering Drawing and Graphic Technoiogy -- Chapter 20.

Srafting tools and equipment as listed in the LEG.

PROCEDURE :

1. Pead the rosources iisted.

2. Wraw one of the civcuit diagraoms on the back of this page.
3 Tros diayram will be done in lead un a Size "A" vellum to twice scale.

4. Make a diazo print for the instructor’'s evaluation and proceed to the Performance

~

Principai Authoc{z): 5. Vosen, J. Wheetley

350
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UNTT F2%/PAST TEST:  TEMPLATES
1. In an actual drafting situation, templates are used:
a. exiensival y c. rarely
b. occasionally d not at aln
2. The main reason for templais use is:
a. accuracy c. speed
o. laziness 4. neatness
3. Templates are oftsrn used on:
a. precision work c. perspective drawings
b. reperitive work d. border lines
4. Cut-out templates can be used with:
a. ink, iead and burnisizrs
b ruling pens, pencils and burnishers
. LeRoy pens, lead holders and ruling pens
d. Pencils, lead holders and automatic reservoir pens
5. Templates can be used to draw:
a. objects c. diagrams
b. symbols a. ¢ of these
0 Femify Trainiag Cenler, ARt
E MC A gl y ¢ L‘ a* sl &) Ao
- C
o o e E;uﬁz

79.01.10.00:B2-2
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UMIT PRE/POST TEST ANSWER KEY: TEMPLATES

1 A
2 C
3 B
a 0
5 D

| R . - NN Ny Wiy L B g SN $GEEE 2z A U L L R .



File Code: __ 79.01.11.00.A2-1

\

S

a
Glasguyr AF B Montana 59247 "\

T ﬂ Date Published: 12/17/75

! i

R - ~7Q
Mountain-Plan: Fogcation & kKevisoda: 8 ]3 7

Econo nic Levelupment

L

Program, inc.

learning Experisnce Guide
1)

|
::_::_:*———-L__ '\ CLUT s s is DR AWTIS
—_——L—-—_—..-:::"..D

The purpose of fhis unit 9 2o gtody oo use a system of drawing which enables

Spart Tan oo show o ob oot s lotoriabiy and in osuch a way that the principle
Srncs can e measured divectly. iotorial views ave used in technical illustra-
sisns. razant office dr faga. Tavouia, pipina olans show detaill which sometimes

A
YW,

Draw « picrorial drawing using five types of picterial nrojections.

vify the characterissics of the five types of nictorial projections.

PESCURCES :

Frinted M

Basic Technical Drawing. Spencer & Dryden, Masmillan Company, New York.
Lngineering vrawing and Crephnic Technoleday.  Freonch & Vierck, ifleventh kBdition,
MoGraw=Hi 11l Bock Commpany, New York.

cawing.  Fronch S Svinson, Webster Division, MeGraw-Hill Book Company,
K SRR
How Yorn,

4

Technical “rawir:, O.xth bdition, Gieseche, Mitchell, Spencer & Hill, Macmillan
Company, NHéew

e
<

Deesdlgin oratt

Jaraes par Lo, Addison-tiesley, California.
Fquipment
flasic Lrafroing Tools:  Seo Conrse LEG

Dreftricvg Yarolture:  St1ool, drafting
Teble, darafting (with T-square, Parallel rle
and/or drafting machine)

Audic/Visual

Jideo cassette on Unio 11,

Principa! Author(s): Lo Wetterting, . Waeat Loy, 5. Vaoson

O
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GENERAL INSTRUCTIONS:

This
provi

The ¢

wnit consists of five Learning Activity Packages (LAPs). Each LAP will
de specific information for completion of a learning activity.

eneral procedure for this unit is as follows:

(1) Read the first assigned Learning Activity Package (LAP) .
(2) Begin and conplecte the firstc acsigned LAP.

(3) Take and score the LAP test.

(4) Turn in the LAP test answer sheet.

{5) Determine the rcason for any missed items on the LAP cest.
(6) Proceed to and complete the next assigned LAP in the unit.

(7) Complete all required LAFs for the unit by following steps 3 through 6.

(8) In this Unit, there are some IAPs that have tests combined with other
AP tests. Thase combined tests are raken after completing the last LAP
covered by the test.

(9) Take the unit pcst test as described in the Unit LEG vpyaluation Procedures™.

10) Proceed to the next assigunsd unit.

(
PERFORMANCE ACTIVITIES:
.01 Isometric Drawings
.02 cCcavalier Drawings
.03 Cabinet Drawings
.04 One-Point Perspectives
.05 Two-Point Perspcctives
EVALUATION PROCEDURE :
When post testing:

1. The student takes a multiple-choice post test and turns it in for correction.

5. fThe studernt takes a unit performance test. Successful unit completion is
meeting the lisiod criteria for the performance test.

FOLLOW~THROUGH :

Begin the first assigned Learning Activity Package (LAP) in this unit.

(VL)
&9
(:
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=23 UNIT PRETEST: PICTORIAL DRAWINGS

72.01.11.01.
1. The angle between the isometric axis is:
a. 90 degrees.
b. 120 degrees.
c. 30 degrees.
d. 45 degrees.
2. The type of line that is usually omitted from isometric drawing is:
a. visible.
b. hidden.
c. center.
d. circles and arcs.
3. Measuring of angles in isometric drawings is:
a. not possible since angles do not show in their true size.
b. done with the compass.
c. done with the protractor.
d. done with the triangles.
4. In an isometric drawing, circles will appear as
a ellipses
b. p.oacolas
<. circles.
d. hyperbotas.
5. The dimensioning method to use on an isometric drawing is:

a. bottom.

b. aligned.

c. unidirecticnal.
d. side.

(L)
o
o)
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75.01.11.02.
79.01.11.03.

6. In an oblique drawing, the number of principal views shown is:

a. three.
b. twoc.
c. one.
d. four,

7. A cabinet drawing is a type of:

a obligue projection.
axonornetric projection.
orthographic projection.
perspective drawing.

Qo0 o

8. When the projectors make a 45 degree angle with the plane of
projection, the drawing is:

an orthographic projection.
a cavalier projection.

a dimetric projection.

a trimetric projection.

O 0 o W

9. On an obligue drawing, the longest side of the object is placed:

vertically.

perpendicular to the plane of projection.
parallel to the plane of projection.
along the ~eceding axis.

¢ T

10. When measuring in an obligue drawing, the scale to use is:

an ordinary scale.
any of these.

a metric scale.

an engineers scaie.

Qaooh

387
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79.01.11.04,
79.01.11.05.

11.

12.

13.

14.

15.

The representation ¢ an object as it appears to the eye from a
particuilar position is:

an auxiliary view.

an oblique drawing.

a perspective drawing.

an orthographic projection.

Qo0 oo

The position of the observer when looking at an object in perspective is
called:

the vanishing point.
the picture plane.
the projection point.
the station point.

Qo oo

A one-point perspective is useful when drawing:

orthographic projections.
architectural oxtoriors.
auxillary views.
architectural interiors.

0o oo

The first step in drawing a perspeoctive is to:

. draw the top view.
draw the visual rays.
deraw the narallels.

gr- - ine phantom line 5.

Qo uUvw

The type of dimensioning system used in perspectives is:

unidirectional system.

perspectives are usually not dimensioned.
aligned system.

bottom system.

[O NN O RN 6 2]
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UNIT PRETEST ANSWER KEY: PICTORIAL DRAWINGS

LAP

01 1. B

2. B

3. A

4. A

5. C

02— 6. A

03 7. A

8. B

9. C

10. B

. 04- 11. C
05 12. D
13. D

14. A

15. B
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[ PERFORMANCE ACTIVITY: _ __Isometric Drawings
OBJECTIVE:

Draw an isometric working drawing of a machined object.

[ EVALUATICON PROCEDURE:

Instructor will examine drawing for accuracy, neatness, line work, and lettering.
! No more than three errors will be allowed.

Corre-t answer at loast 8 out of 10 items on a multiple-choice test that measures
i acnhievement of the objective for this LAY,

KESOURCES :

Design Drafting, Chapter © (paragraphs 9-1 thru 9-18).

Basic Technical Drawing -- Chapter 16 (Paragwaphs 16~1 thru 16-17).
Mechanical Drawing, pp. 193-202.
Engineering Drawing and Gruphic Technology, Chapter ¢ (Paragraphs 1 thru 15).

Basic Drafting Tools: (5ee Unit LEG)

Drafting Furnicure: (Yee uUnit LEG)
PROCEDURE : .
B 1. Read the above resource biok(s).
2. Draw “n isomeurioc working drawing from one of the following drawinas:
i "Basic Tor oL vrawing”’ (Pa. 122, Drawing 7-31-4) (Py. 125, Drawing 7-~406)
(Pg. 125, Drawing C-40Y or (Py. 12¢, brawing 7-52).
NCTE: Use the probiem that you have selected for this LAP throughout the
we'namder of the drawings for this unit.
! The drawing will be dene in pencil on a 9 X 17 sheer of drawing paper!
3. Have the instructor evaluate your drawing.
B 4 Take and score the TAD tasat.

N, 'rocewtd to the nest AR

Principat Author(s): C. Wetterlinag, J. Wheatley, §. Vosen

[ 9%
—ad
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LARP TEST: ISOMETRIC DRAWINGS

=%
B
ke
1. 1In an isometric drawlng, angle A shown above is:
a. 100 degrees.
b. 115 degrees.
c. 30 degrees.
d. 120 degrees.
|
I 5. in an isometric drawing, angle B shown above is:
a. 60 degrees.
b. 25 degrees.
c. 20 degrees.
d. 30 degrees.
3. In an isometric drawing, the number of principal views shown is:
a. f:uvﬂ".
D. two.
c. one.
d. three.
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4.
| An {sometric drawing of the object shown in Figure A should look like:

©y

p any of these.

T

5. Measurements on an isometric drawing should be made:

a. \vertical or horizontal.

b, with a metric scale.

c. vparallel to the isometric axis.

d. so they are reduced by four—fifths.

6. Anexampla of a pictorial drawing is:

a. section.

b. iscmetric.
c. auxiliary
gd. o ey aphic,

7. The type of line that is usually omitted From isometric drawing is:

visible.
hidden.
center.
circles and arcs.

Qoo
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10.

79.01.11.01.

In an isometric drawing, circles will appear as:

The

0o P

o
.

The

oan0ow

ellipses.
parabolas.
circles.
hyperbolas.

first step in making an isometric drawing is:
lay out the top view. :

draw the isometric axis.

determine the spacing between the three views.
draw the circles and arcs.

dimensioning method to usa on an iscmetric drawing ts:
bottom.
aligned.

unidirectional.
side.

3c
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LAP TEST ANSWER KEY: ISOMETRIC DRAWINGS
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1 LEarTIng ACTIVITY FRCKAGe
Sewstoit:
Ooto: _ -

E PERAFORMANCE ACTIVITY: _ Cbligue Drawings: Cavalier

OBJECTIVE:

Draw a cavalier working drawing of a machined obiect.

Tastructor will examine drawing for accuracy, ncatness, Tineworl, and Iettoring.
No more than Lhreo ¢rrors will be allowed.

ESQURCES :
Basic Technical brawing, Chapter 16 (Paragraphs 16-18 thru 16-27).

Design Drafting, Chapter 9 (Paragraphs 9-19 thru 9-27).
Engineering Drawing and Graphic Technology, Chapter 6 (Paragraprhs 18 thru 23).

PROCEDURE :

1. Read the pages from the above resource book(s) .

2. Draw a cavalier working drawing of your assigned problem from LAF Q1. Draw
the receding axis al 45%. Use a 2@ X 12 sheet and lead.

3. Turn in your drawing: to the instructor for evaluation.
4. Comple.  LAT 0 oefore taning LAP Test.

5. 'roceed tO the noxt LAP.

Principal Author{sz): C. Wetterling, J. Wheatley, $§. Vosen

Homily Trating

PAFulToxt Provided by ERIC
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PERFORMANCE ACTIVIT Y Cbhligue Drawings: Cabinet

GRJECTIVE:

DPraw a cakinet working drawina of a machined object.

LVALUATION PROCEDURE:

Instrinctor will examine drawing for accuracy, neatness, linevork, and lettering.
¥

No morc than hhreo errore will be allowed.

Basic Technical Drawing. Chapter 16 {(Paragraphs 16-18 thru 16-27).
Design Drafting, Chapter 9 (Paragraphs 9-19 thru 9-27).
Engineering Drawing and Graphic Technology, Chaprer & (Paragraphs 24 & J35).

PROCEDURE:
1. Read the pages from thoe above resource book (1) .

9. Draw a cabinet working drawing of your assigned problem from LAPs 01 & 02.

Draw the receding axis at 459, Usc a 9 X 12 shceetr and lead.

3. “arn in vous drawiuas to the instructor for evaluation.
7/ H
4. Take Lo AL T oo tor LAs N7 and 03.

5 Droceed btoo Sive naext LAP.

Principal Author{s): C. Wetterling, J. Wheatley, 5. Vosen

30
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LAP TEST: CAVALIER DRAWINGS/CABINET DRAWINGS

1. The receding axis in an obligue drawing is drawn at:

a. 2an angle of 120 degrees to the other axis.

h. 90 degrees to horizontal.

c. 90 degrees to vertical.

d. any angle between 15 degrees and 75 degrees.

2. 1n an oblique drawing, the number of principal views shown is:
a. three.
b. two.
| c. one.
4. four.

3. A cavalier is a type of:

oblique projection.
axonometric projection.
orthographic projection.
. perspective drawing.

a0 o

. 4, A cabinet drawing is a type of:

oblique pi-ciection.

a . oetric projection..
orthograpnic projection.
perspective drawing.

« oo

Q

5. In obligue projection, the angle that the projectors maka with the
plane of projection is alwavs:

an oblique angle.
parallel.
perpendicular.
120 degrees.

Qo

o oo L W L - L -
U S
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6. When the projectors make a 45 degree angle with
projection, the drawing is:

a. an orthographic projection.
b. a cavalier projection.

c. a dimetric projection.

d. a trimetric projeaction.

79.01.11.02. A2-2
79.01.11.03. A2-2

the plane of

7.  \When the receding lines are drawn to half size, the drawing is:

a. a cabinet projection.

b. a cavalier projection.

c. an orthographic projection.
d. a nalif-scale projection.

8. On an oblique drawing, the object is positioned so most of the arcs

appear in:

a. the top plane.
b. the front plane.
c. the left plane.
d. the right plane.

9. On an oblique drawing, the longest side of the object is placed:

a. vertically.

perpendicular to the plane of precjection.
parallel to the plane of projection,
along the receding axis.

L 0 T

10. When = _zsuring in arns ohlique drawing, the scale to use is:

a. an ordinary scale.
b. any of these.

c. & metric scale.

d. an enginecrs scale.
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LAP TEST ANSWER KEY: CAVALIER DRAWINGS/CABINET DRAWINGS
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One-Point Perspectives: Orthographic i

PERFORMANCE ACTIVITY:

OBJECTIVE:

Draw a one-point perspective of a machined object using the ortho

EVALUATION PROCEDURE :

Instructor will examine drawing for accuracy, neatness, linework,

No more than three errors will be allowed.

Successful completion of this LAP is determi
8 out of 10 items on a multiple-choice test

spectives” LAP test and is taken after completing that LAP.

RESOURCES :

Design Drafting, Chapter 18,
Basic Technical Drawing, Para. 16-28
Pg. 325 & 326.

Mechanical Drawing, PpP. 208-210.
Enagineering Drawing and Graphic

321 & 322.

& 29, pp.

(Sece Unit LEG)
(See Unibt LEG)

Basic Drafting Tools:
Drafring Furniture:

Paradr

ethod

graphic method.

and lettering.

ned by correctly answering at least
that is combined with "Two-Toint Per-

aph 16.32,

Technology, Chapter 6 (Paragraphs 29 thru 34) .

I PPOCEDUFE:
1. tead the o/ resour Lo ia
E 2 Draw a ong-—-point nerspective of the drawing from LAPs 01, 2, & 03. Use
pencil and a 12X X 18 sheet.
GOTE: Do nob move or remove the comnleted drawing from yud yoard.
MOTE:  You will noed 2 orthographic vicws showing width, heiabt, and depth.

3. Have the instructor evaluate your drawing.
4. Wait until completing LAF 05 o take LAP Test.
5 procoed he LA 05

Principal Author{s): C. Wetterling, J. Wheatley, 5. Vosen

O ‘45?%?
B o mon S0 [Bleenaraning & cmier Hrae
m. i éaf’“ﬂmﬁa? P S oRier. e,
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PERFOBMANCE ACTIVITY: Two-Point Perspocrives: Orthograpnic Methed

OBRJECTIVE:

Draw a two-point perspective of a machined object using the orthographic method.

EVALUATION PROCEDURE:

[ Inctructor will examine the drawing for accuracy, nealtness, Vinewosrlk, and leottering.
o more tman threce crrors will be allowed.

l Successfully compleote at least 8 out of 10 items on o multiple-choice test.

RESOURCES :

Design Drafting, Chaprer 18.

Easic Technical Drawing, Chapter 16 (Paragraphs 16-30 % 16-31).

Mechanical Drawing, pp. 211-217.

Engineering Drawing and Graphic_Technology, Chapter 6 (Paragraphs 29 thru 34) .

Basic Drafting Tools: (See Unit LEG)
orafting Furaiture: (Sce Unit 1.1505)

PROCEDURE :
B 1. Reacd “he resoucs.ois).

2. Draw a bwo-woint pespeactive ol i drawing from previous LAPs.  hae pencil
and a 12 ¥ 18 sheeb.

i NOTE: Do not move or remeve your completed drawing from vour board.
NOTE: You will nned 2 orthographic views showing widihn, heiu.o, and depth.

3. Have the lustructor avaluate your Arawing.
4. Take the LAP test.

5. brocecd to Performance Tost.

Principal Author(s}: C. Wetterling, J. Wheatley, 5. Vosen

& o M Sy Wlenen e B S BGT cbn are By
L FRIC oty TrainingCdater. Ine.

* IAFRuIToxt Provided by ERIC
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LAP TEST: ONE-POINT AND TWO-POINT PERSPECTIVES

1. The representation of an object as it appears to the eye from a
particular position is:

an auxiliary view.

an oblique drawing.

. a perspective drawing.

an orthographic projection.

0 009

2. The plane upon which a perspective view is drawn is called:

the perspective plane.
the projection plane.
the picture plane.

the orthographic plane.

0o

3. A one-point perspective is useful wheri drawing:

orthographic projections.
. architectural exterior.
auxiliary views.

. architectural interiors.

Q0 oo

4. The First step in drawing a perspective is to:

Cier e top siew.
draw the visual rays.
draw the parallels.

. draw the phantom lines.

00 U

5. The hype of dirnensioning system used in persrectives is:

unidirectional system.

perspectives are usually not dimensioned.
atigned systern.

bottcm system.,

aocp

402
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LAP TEST ANSWER KEY: ONE-POINT AND TWO-POINT PERSPECTIVES

NS SIEAR VIS
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SSSS) UNIT PERFORMANCE TEST: PICTORIAL DRAWINGS

i

OBJECTIVE 1:

Given a machined
projections into
OBJECTIVE g;
The student will
plastic £ilm.
OBJECTIVE 3:

The student will

OBJECTIVE 4:

The student will

TASK::

The student will
projections.

ASSIGNMENT :

Draw the objects
and label it corr

The drawing 1s
The rosources
may be

are
not.

used as

Stedont:

Data:

a balanced pictorial representation.

File Coda:

79.01.11.00.A1-5

Date Publisned:

Revised:

11/06/74

08/08/78

object, the student will be able to assemble the five types of

be able to draw this pictorial representation in ink on the

be able to

be able to

trace the representation accurately and properly.

reproduce this drawing by the Di2Z0 process.

make a finished drawing and Diazo print of the five types of

used in LAPs one through five in ink on a 12 X 18 sheet of Mylar

ectly.

as listed in the Unit LIG.

rosouroes.,

Make aDiazo print of the drawing.

to be completed in the deafting room, using the necessary facilities.
The instructor, or other atudents,
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Soudient: Fite Code:
Qute: Date Published: 11-6-74
@ Revised: 8-17-79
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(-]
\ Educatien
| @Wg?ﬁ% PERFORMANCE CHECKLIST:
EOVERALL PERFORMANCE : Satisfactory N Unsatisfactory
CRITERION

Met Not Met

Objective 1:

1. A1l five types of projections are shown in their entirety.

Criterion: Mo 1ines missing.

Objective 2:

2. The drawing is inked properly and is clean and neat.

Criterion: (ASA Standards), Technical Drawing, pp. 12, 20, 22.

Objective 3: ]

3. A1l 1line work is accurate.

Criterion: A1l line measurements within 1/64" of scale.

Objective 4:

4. The Diazo Print will be legible.

Criterion: The drawing will reproduce evenly and background will be

5. The diawing will be completed in a specified time limit.

Criterion: Not to exceed 6 hours.

The ctudent must meet 4 out of 5 to satisfactorily complete.

PR DEEpRps— SRSt e Ol

—405 S
Rty Training Cenler, Ine.
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UNIT POST TEST PICTORIAL DRAWINGS

79.01.11.01.

1. When measuring in an isometric drawing, the proper scale to use is:
a. an isometric scale.
b. a metric scale.
c. an ordinary scale.
d. any of thecse.

2., The only type of object that can be drawn in isometric is:

a. an object without arcs.

b. a rectangular prism.

c. an object that is machined.
d. any type of object.

3. The angle between the isometric axis is:

a, 90 degrees.
b. 120 degrees.
c. 30 degrees.
d. 45 degrees.

4. The tools that are used to draw isometrics are:

T-square and 45 degree triangle.

To-erune and 30 degre: x 60 degree triangle.
T-square and proportional dividers.

.  T-sqguare and protractor.

Q" oW

5. Measuring of angles in isometric drawings is:

a. not possible since angles do not show in their true size.
b. done with the compass.

c. done with the protractor.

d. done with the triangle.

406
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79.01.11.00. B2-2

79.01.11.02.

79.01.11.03.

&. .. cavalier drawing of the object shown in Figure 3 should look like:

D any of these.

7. A cabinet drawing of a cube should look like:

8. JCircles and arcs in oblique appear true- size true—-shape in:

. the front plane.
the left plane.
the right plane.
. the top plane.

a0 oTd

o. A cabinet drawing is a type of:

oblique préojection.
axonometric projection.
orthographic projection.
perspective drawing.

o oo

497
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79.01.11.00.

79.01.11.02.
79.01.11.03.

10. The first step in making an obligue drawing is:
a. determine the spacing between the three views.
b. lay out the top view.
c., lay out the front view.
d. draw the obligue axis.
79.01.11.04.
79.01.11.08.
11. The representation of an object as it appears to the eye from a
particular position is:
a. an auxiliary view.
b. an oblique drawing.
c. a perspective drawing.
d. an orthographic projection.
22. The projectors for a perspective view are called:
a. phantom lines.
b, parallels.
c., visiual rays.
d. center lines.
13. The plane upon which a pers ~ective view is drawn is catled:
a. the perspe-tive plane.
b. i~ ivoction plane.
- the picture plane.
d. the orthographic plane.
14. The position of the observer when looking at an object in p_»spective

is called:

(ORI @ N

the vanishing point.
the picture plane.
the projection point,
the station point.

408
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79.01.11.04.
79.01.11.05.

15. The first step in drawing a perspective is to:

draw the top view.
draw the visual rays.
draw the parallels.

. draw the phantom lines.

o 0 o w

A0

Q 4’09
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UNIT POST TEST ANSWER KEY: PICTORIAL DRAWINGS

LA
01 1. D
2 D
3. B
a 1. B
5. A
I 02- 6. ¢
03 7. B
5 A
5. A
] 0.
04- 11. ¢
l 05 12, ¢
13. ¢
2. D
I 5. A
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| S wk COURSE: MAPPING
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RATIONALE:

The use and conservation of land has become important year after year. The
importance of mapping is emphasized since it ig a means to represent portions
of the earth's surface and it's natural features. The purpose of this unit is
to study and use the basic systems of mapping. These systems include the plat
plan, grid work, contours, and profiles. Each drawing will be completed in the
proper manner to the proper scale. Mapping is used in many job areas. Civil
engineering, mining, construction, planning, and etc.

PREREQUISITES :

Previous units.

OBJECTIVES:

The student will demonstrate skill in the fundamentals of basic mapping: Plat
plans, contour maps, and profiles; and knowledge in their related terminology and

symbols. From a given survey plat draw a plat plan, grid squares, contours, and
a profile to scale.

RESOURCES :

Manual of Surveying Instructions; 1973 - Burcau of Land Management, bLepartment
of Interior.

Basic Technical Drawing, Spencer & Drydon, Macmillan Company, New York.
Engineering Drawing and Graphic Technology, French & Vierck, Eleventh

Edition, McGraw-Hili Book Company, New York.

Mechanical Drawing, French & Svenson, Webster Division, McGraw-tiill Book
Company, New York.

Technical Drawing, Su#th Edition, Gieseche, Mitchell, Spencer & Hill,
Macmilian Couwparv, hnw York.

EQUIPMENT:

Basic Drafting tools as set forth in Resource Course LEG 79.01.00.00.
Drafting Furniture: Stool, Drafting
table, Drafting (with T-square, parallel rule, and/or
Drafting machine)

CIENIRAL_TNSTRUCTTONS

Thic unit consists off feur Learning Act ivity Packages (LAD's) . Hach AR will
provide specific information tor completion of a learning activity.

Principal Author{s): C. Wetterling, C. Lynch

ERC 411
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The general procedure for this unit is as follows:

o W

5.

read the first assigned Learning Activity Package (LAP) .

Begin and complete the first assigned LAP.

Proceed to and complete the next assigned LAP in the unit.

Complete all required LAP's for the unit by follewing steps 1 through 3.
Take the unit post test as described in the unit LEG "Evaluation
Procedures”.

Proceed to the next assigned unit.

PERFORMANCE ACTIVITIES:

.01
.02
.03
.04

Plat Plans
Grids
Contours
Profiles

EVALUATION PROCEDURES:

When post testing:

1.
2.

The student takes a multiple-choice post test and turns it in for correction.
The student takes a unit performance test. Successful unit completion is
meeting the listed criteria for the performance test.

FOLLOW-THROUGH :

Begin the first assigned Learning Activity Package (LAP) in this unit.
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, PEOSEAMY  uniT posT TEST:  MAPPING

1. In mapping, the term "plat" refers to:
a. the science of map making.
b. a chart showing a highway.
c. a small map plotted from a land survey.
d. the bearing of a line.
E 2. Given the following grid, what is the elevation of point C-4.
: 7
a. 18 ;—_f: o 1t |28 1y 33 o
b. lli \ " lie |18 26 {24 Dz 5
c. 3 R
i d. not given [0 (LRI LI 250 PR
5 14 e b5 4§ 3
a iV 7 o bz s lie 2
I

3. Using the grid, which contour map is correct?

ORI

ks Zc,l}'f_?p : |

15 E‘ :Z;f ¥*Ez

L

I 4. The contour Tine is .a“Tihe of points which:

are in a straight horizontal line.

B: are in a stra*-~ L vertical line.

c. are raco.n gsoints nanoa curved line.

d. ore the same elevation.

Given the traverse N30° 15'E from a point which traverse below would be the same
Tine:

a. N59° 45'F

b. S300 15'W

c. S$30°0 15'E

d. $59° 45'W

Hamily Tenining Center. IR,
413




Page 2 76.01.12.00

5. The profiie view of a map is similar to:

a a section view of a machined object.

b. an auxillary view of a machined object.
c. a development of a hollow object.

d. a pictoral view of an object.

7. Every contour 1ine will:
a. touch another contour line
b. run from one end of the map to the other.
c. close on itself if extended far enough.
d. will cross another contour line.
8. Given the following two traverses, what is the direction from point C of the

third traverse:

NO 75u
5750 E
N60° E
N6QO W

oo oo

There are how many minutes in 49351 2

a. 435 minutes
b. 275 minutes
C.
d.

39 minutes
235 minutes

In mapping, what does the following symbol stand for? _§§g_m§§}“£§§l¢"_

reference point for measuring.
field transit symbol.

ciosed traversn.

carcor 2pie prefile.

a o T e
. . . .
v o
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UNIT POST TEST ANSWER KEY: MAPPING

1. C
2. B
3. A
4. D
5 B
6. A
J C
8. D
9. B
10. A

W
F N
a1 |
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PERFORMAMEOE ACTIVITY: _ ELAT PLANS

OBJECTIVE:
Given locations, bearings, and distances, the student will accurately and

correctly draw a plat plan to the correct scale. Identify the purpose,
symbols, and related terminolegy of plat plans.

EVALUATION PROCEDURI::

The instructor will check the plat for accuracy, neatness, and correctness.

A multiple choice unit test will be used to check the student's understanding

of purpose; symbolg} and related terminology of plat plans.

RESOURCES :

Basic Drafting Furniture

Basic Drafting Instruments

Drafting Arm or Machine

technical Drawing, Chapter 23

Basic Technical Drawing, Chapter 21

Manual of Surveying Insﬁructions; 1973 -- Chapter 9.

PROCEDURE:

1. Road tho above sosources, book (s) .

2. Obtai, 2 ¢ cor or 18" x 21" Arawing paper.

3. Have the instructor ansign toue north on your paper.

4. Make a drawing of the land survey plat plan, Page 396 of Basic Technical

Dra_v_v_i;_r}ﬂ, of 1":400".

5. Have the instructor check your drawing for accuracy.

0. When the drawing has been approved by the instructor, rrace .he completed
map on Mylar. LuRoy all lettering and numbering. Ink the border and
title block. Use the snggested lettering size chown on page 200 of M.S.I.

7. Make a blueprint copy of the finished drawing and submit it to the in-

structor for checking.

Note: This LAP uses threc skills you have aircady acquired ~- drawinn requires
angles, lengths and aealing.

Principal Author(s): C- Lynch, C. Wetterling

(o 414
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DERFORMARCE ACTIVITY: _ourvey Grids
0BJECTIVE:

Given notes from a checker-board survey, the student will properly lay out a grid and
plot each elevation on the grid. Understand basic survey terminology. Calculate land
area by acres.

EVALUATION PROCEDURE :

The instructor will check the grid and elevations for accuracy, neatness and correctness.

RESOURCES:

Basic Drafting Furniture

Basic Drafting Instruments

Drafting Arm or Machine

Technical Drawing, Chapter 23

Basic Technical Drawing, Chapter 21 (Figure 21-1)

PROCEDURE :

[y

Obtain a sheet of 18" x 24" drawing paper.
Using a scale of 1"=200', draw a plat plan of the "Howard Tract” found on figure 21.1
in the resource book.

3. Starting at the center line of State Highway No. 83, lay out horizontal grid lines
paraiiel to center line at 100' intervals above and below the highway until total
"Howard Tract" is covered.

4. Beginning a* tha wectern most point on the Howard Tract, start laying out parallel
vertical g=~%+ i »cs at 100" dintovvals toward the East running perpendicular to the
hori»antal grid lines. Make sure they also cover entire area.

5. Have the instructor check both the vertical and horizontal grid lines to be sure
you've done it correctly befove proceeding to the next step.

6. Label the vertical grid lines with letters. Begin at the western most point and
Jetter it "H". Proceed east labeling each vertical grid line (1, J, K, etc.) then
west, reversing the procedure.

7. Label the horizental grid lines with numbers. Begin at the south side and proceed
north labeling each horizontal grid line (1, 2, 3, 4, etc.). HINT: Grid coordinate
ng" maintains a 60' elevation which is the elevation of the center of highway R5#.)

8. Using the elevations given in the surveyor's notes, plot each elevation to it's
corresponding coordinate on the grid. (See attached notes)

9. Calculate the Howard Tract land area in acres north of Highway 85. Show your work
and be able to expiain your method to the instructor.

10. Keep this work on your board as it will be used for the next LAP. NOTE: This is
not the only method of laying out a grid to plot points. Check with the instructor.

Principal Author{s): C. Wetterling and C. Lynch
Revised: Jere Wheatley
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File Code: 79.01.12.03

r

Date Pubhshed: _ 5-4=77

Mountain-Pluins Fducation &
Feonnomic Development
Program, {nc.

Revised: 5-17-78
Learning Activity Package

Studant:

Date:

PERFORMANCE ACTIVITY: Contour Map

OBJECTIVE:

Using plotted elevations, rhe student will be able to properly draw a contour map
and understand it's purpose and related terminology-

EVALUATION PROCEDURE:

The instructor will check the contour map for neatness, accurdcy, and correctness.
A multiple choice unic test will be used to check the student's understanding of
the map's purpose and also related- terminology.

RESOURCES::

Basic Drafting Furniture

Basic Drafting Instruments
Technical Drawing, Chapter 23
Basic Technical Drawing, Chapter 21

| PROCEDURE :

1. Review the raesources, book(s) listed above.

2. Using the survey grid blueprint made in the previous LAP, interpclate and locate
eacn 10 foot wl-vation. NOTE: Start at the highest or lowest points where they
are ci~- *iv =pacad and welk outward.

3. An the grid blueprint draw each contour line by connecting prop-: points.

4. Have the instructor check the drawing.

5. Wwhen approved by the instructor, make a completed original of the contour map
in ink by tracing over the grid blueprint.

6. All lettering and numbering should be done using a LeRny lecttering guide.

7. Before reproducing the contour map, draw a heavy line from I-29 to W-2. This

is your profile cutting plane.

Principal Author(s): C. Wetterling, C. Lynch, and J. Wheatley
O
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File Code: 79.01.12.04

Date Published: 5-4-77

Mountain-Plalns Fducation & -
Feonomle Development
Program, Inr,

Revised: 5~17-78
Learning Activity Package

g Pmmgska Student:

Date:

Profiles

PERFORMANCE ACTIVITY:

OBJECTIVE :

Given a contour map, the student will be able to draw a profile of any given location.

EVALUATION PROCEDURE:

The instructor will check the profile for neatness, accuracy, and correctness. A
multiple unit test will be used to check concepts and understanding.

RESOURCES:

Basic Drafting Furniture

Basic Drafting Instruments
TPechnical Drawing, Chapter 23

Basic Technical Drawing, Chapter 21

PROCEDURE:
1. Review the abcocve resource book (s) .
2. Draw a profile showing the part of the Howard Tract which is located

along a line from coordinate I-29 to W-2.

3. Jee a zcale of 1"=200' for the horizontal distances and usc a scale of %"=10'
, for verticel “istances.
MOTE: e cdge o F the highwev 1s at an elevation of 59'G". The ditch
lies from the edgs of the highway sut 70' and its lowest point
1ies miaway at an clevation of 55,
4. The drawing will be dene in ink on a 12" x 18" sheet of Mylar. lLettering will
he LeRoy.
Principai Author(s): C. Wetterling, C. Lynch, and J. Wheatley

O
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UNIT: DEVELOPMENTS AND INTERSECTIONS
RATIONALE :
Thousands of products are manufactured by cutting out the pattern and then
folding them intc shape. Some examples are air-conditioning ducts, pans,
buckets, milk cartons and paper cups. In sheet metal work, development
means the laying out of a pattern. It is therefore necessary for any drafts-
man, plumber, and heating and ventilation mechanic, to be able to develop an

object on a flat surface before he can form his object or describe the object
correctly.

REREQUISITES:
Unit: 79.01.11 Pictorial Drawings
OBJECTIVES:

Layout parallel. radial-line, intersection, and trianguiation developments
given an i1lustration and dimensions. Form tliese patterns into the objects.

Identify terms and definitions for and characteristics of parallel, radial-
line, and triangutation developments.

RESOURCES:

Printed Materials

Basic Technical Drawing. Spencer & Drydon; Macmillian Company, New York.

Engineer Drawing and Graphic Technology. French & Vierck; Eleventh Edition;
McGraw-Hi11 Book Company, New York.

Mechanical Drawing. French & Sevensorn; Webster Division, McGraw-Hill Book
Company. New York.

Technical Draw..y. sieserhe, Mitchell, Spencer & Hills Sixth Edition, Mac-
mil.an Company, New York.

Drafting Technology. Rotmans and Horton; Delmar Publishers.

Exploring Drafting. John Walker; Goodheart-Willcox, I11inois.

Practical Drafting for HVAC. Traister; Howard W. Sams publishing, Mew York.

Equipment

See Course LEG.

Audio Visual

Video cassettec on Development.

Principel Authwsrie):  Jere Wheatley

Famdly Training Genter. IRC.
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GENERAL INSTRUCTIONS:

This unit consists of four Learning Activity Packages (LAPS). Each LAP will
provide specific information for completion of a learning activity.

The general procedure for this unit is as follows:

Read the first assigned Learning Activity Package (LAP).

Begin and complete the first assigned LAP.

when the drawing of the layout is completed, have the instructor evaluate 1it.
Cut-out and tape the construction so that it can be checked and approved.
Take LAP test if indicated.

Proceed to and complete the next assigned LAP in the unit.

Complete all required LAP's for the unit by following Steps 3-5.

Take the unit tests as described in the Unit LEG "Evaluation Procedures”.
Proceed to the next assigned unit.

Lo~ U W

LAP ACTIVITIES:

.01 Parallel tine Development
.02 Radial-Line Development
.03 Intersection

.04 Triangulation

EVALUATION PROCEDURE:

1. The student takes a multiple-choice post test and turns it in for correction.

2. The student takes a unit performance test. Successful unit completion is
meeting the Tistad criteria for the performance test.

FOLLOW-THROUGH:

Begin the first assigned Learning Activity Package (LAP) for this unit.

I~
VAN
o
o9
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I

Studont:

Dota:

PERFORMANCE ACTIVITY: Parallel Line Development

OBJECTIVE:

Using parallel line development Tay out and construct HVAC ductwork, consisting
of a square elbow, a rectangular off-set, and a rectangular-to-square transition.

EVALUATION PROCEDURE:

Instructor will examine the Tayout and the construction. MNo more than one error
per object will be allowed.

RESOURCES:

| Basic Technical Drawing, pp. 341-345 (para. 17.1-17.5) and pp. 355-356 (para. 17.22)
| Drafting Technoiogy, pp. 230-237

Mechanical Drawing, pp. 291-297

Exploring Drafting, pp. 150-159 (Unit 12)

Practical Draffing for HVAC, pp. 121-131 (Unit 11)

Basic Drafting Tools: (See Unit LEG)
Drafting Furniture: (See Unit LEG)

fudio visual: Video cassette on Developments
PROCEDURE :
1. Read the resource(s).
2. The HYAC d-irz 11lustrated ~i71 be constructed in the following manner:
a. The ducting consists of three separate pieces. Each will be laid out so
that it can be cut from one piece of paper.

b. Tabs will be provided for ease of assembly.
c. The entire object will be cut out and taped together.

3. Have the instructor evaluate the duct. Take the LAP test then proceed to
LAP .02.

Principat Author(s): Jere Wheatley
423
Bomily Training Corler. Ine.
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Remember, this duct is
constructed of 3 separate
parts. Each part to be

a one piece pattern.
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Studdant:

Date:

PERFORMANCE ACTIVITY: Radial Line Development

NDBJECTIVE:

Using radial line development, the student wiil construct a funnel and a
square grain spout.

EVALUATION PROCEDURE:

Instructor will examine each layout against a prepared key. Mo more than one error
per object will be allowed.

: RESQURCES:

Rasic Technical Drawing, pg. 352 (para. 17.16)

Drafting Technology, pp. 260-261

Mechanical Drawing, pg. 302 (para. 20.19)
Exploring Drafting, pp. 150-154 (Unit 12)

Basic Drafting Tools: (See Unit LEG)

Drafting Furniture: (See Unit LEG)

PROCEDURE:

1. Read the above resource(s).

2. Construct the funnel jllustrated on page 2.

a. Draw an orthonraphic view of the object to full scale.

b. Use radia! 1irec d2velorment as described on page 364 of Basic Technical
Drawiny an¢ compicte the pattern.

c. he pattern will develop as two pieces.

3. Construct the grain spout shown on page 2.

a. Draw the orthographic views needed to full scale.

b. Using radial line development, complete the pattern as described in
Basic Technical Drawing.

c. The pattern should be in one piece.

4, Have the instructor evaluate the completed layouts.

5. Cut out the layouts and tape them together,

6. Turn in your construction to your instructor for evaluation.
Principal Author{s):

Jere Wheatley

Pamily Training Cenler. iRe
425
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) PERFORMANCEACTHHTV:_ﬂﬁﬁﬁﬁMJHQJMQiilmwﬁ&jm¢ﬂmmd Pipe Joints
OBJECTIVE:

Lay out and construct a round "T" stack intersecting a roof flange.
EVALUATION PROCEDURE:

Instructor will examine layout against a prepared key. No wiore than one error on
gach nart will be allowed.

RESDURCES:

L Basic Technical Drawing, pp. 341-344 (para. 17.1-17.3), pg. 358 (para. 17.26)
and pg. 363 (Figure 17.33)
Drafting Technology, pp. 238-239 and pg. 246

Exploring Drafting, pp. 150-159 (Unit 12)

Basic Drafting Tools: (See Unit LEG)
Drafting furniture: (See Unit LEG)

PROCEDURE :

2. Construct the object illustrated on page 2.

a. Draw the 3 orthographic views of the object to 1" = 1'-0" scale.
b. Use parallel line development as described in the resources.
c. The pattern wiil be drawn as three pieces.

! 1. Read the above resource(s).

3. Hav. the completed layouts cvaluated by the instructor.

4. Cut out the layout and tape them together.
5. Turn in your construction to your instructor for evaluatior .

6. Take the LAP test and proceed to LAP .04.

Principal Author(s): Jere Wheatley

Faeily Teaining Tewter, IRe
427
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Studani:

Dato:

PERFORMANCE ACTIVITY: Develcpment by Triangulation

OBJECTIVE:
tay out and construct a rectangular-to-round duct transition piece.

EVALUATION PROCEDURE:

Instructor will examine layout against a prepared key. No more than one erroyr per
object will be allowed.

RESOURCES:

Basic Technical Drawing, pg. 355 (para. 17.21)
Engineering Drawing and Graphic Technology, pp. 335-339

Basic Drafting Tools: (See Unit LEG)

Drafting Furniture: (See Unit LEG)

PROCEDURE:

1. Read the above resource(s).

2. Develop and lay out the transition piece shown on page 2, using the following steps.

a. Praw the 2 orthographic views to full scale.
b. Use triangulation as described in the resources.
c. Develop the pattern in one piece.

3. Have the cc~ “:ziad lavout evaiucted.

4, Cut out and tape the construction together.

5. Turn in your construction to your instructor for evaluation.

6. Take the LAP test anfd proceed to the performance test.

Principal Author(s):  Jere Wheatley

Pamily Traln: s erter. Ine.
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UNTT PERFORMANCE TEST: DEVELOPMENTS

OBJECTIVE:

The student will lay out and construct a transition piece using triangulation.

TASK:

The student will produce the transition piece illustrated for this performance
test.

ASSIGNMENT :

a. Develop the pattern in one piece.
b. Assemble the pattern to make the object conform with the check list.

CONDITIONS:

The drawing is to be completed in the drafting room, using the complete facilities.
The student will not use the instructor or other students as resources.

i The student will do the following:

RESQOURCES:

As listed in the LEG.
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I Date: . Date Published: 10/7/77
|
PERFORMANCE CHECKLIST:
B
OVERALL PERFORMANCE: Satisfactory Unsatisfactory
|
|
CRITERION
Met Not Met
OBJECTIVE 1:
1. The entire object will be constructed and taped together N R
___Criteriﬂ: No parts mi_ssing - B . R
_OBJEC_T“IVE 2: o . ) i ) o
2. The object is neat L I R S
Criterion: No unnecessary folds, cut edges even, object clean
3 OBJECTIVE 3:
3. All seams:_o_f t_}fj .hject join“.accurately
Criterion: No gaps larger than 1/32" - taping must be even o
OBJECTIV_E 4: 1 ] B
___:1. A__l»l dlme_n51ons wOf_ Nthe ob_j:_c_t are to correct scale N
___(‘_r_l't_e_r.lon All measurements within 1/32" U R
OBJECTIVE 5: e
5. whe proper and correct mothod will be used for the 1ay out -
Criterion: Lay oxig-pcr uzitﬁx_cit‘}nns Ln”_B_qsi}f:_— '1‘cchn1<ul R
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(Checkiist continued)

| CRITERION
Met Not Met

Drawing, 17.21, pg. 355

OBJECTIVE 6:

6. The drawing is completed within the specified time limit

Criteri~n: Not to exceed 4 hours

Student must meet criterion on 5 line items to obtain an

overall score of satisfactory. _
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Program UNIT PRE/POST TEST: DEVELOPMENTS AND INTERSECTIONS

1. Which of the following is not a development method?

a. parallel line c. radial line
b. perpendicular line d. triangulation

2. In developments, each line length on the pattern is:

taken from the top and front view.
taken from the top and R.S. view.
half size

true length

oo oo
« s+ s s

3. An object which has it's surfaces parallel to an axis is a regutar prism. Which method
is used to develop a prism?

parallel line ¢. radial line
perpendicular line d. triangulation

o Q

4. A regular polyhedron (prism, pyramid, cone, etc.) which has one end cut off is said to be:

shortened c. truncated
intersected d. irregular

o o
P

reqular polyhedron whose sides meet at a common vertex is developed by:

parallel iine c. radial line
perpendicular line d. triangulation

o Q

. DR - B B
(S
>

6. A fitting that makes a change from one size or shape to another is called:

an adjusicr ¢. a development
an intersector d. a transition piece

o

drawing of all surfaces of an object to make a pattern js called:

.
~
b

developments c. full scale drawing
auxiliary drawing d. surface drawing

o v

8. Some objects are irregular polyhedrons which must be developed using:

a. parallel line c. radial line
b. perpendicular 1ine d. triangulation
445
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9. Which of the patterns below will develop into a truncated cone?

FTERN

T LALE PATT

10. Which of the patterns above will develop into an oblique cone?

Lo -

ERIC

Aruitoxt provided by Eic:

R i )
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" UNIT PRE/POST TEST ANSWER KEY: DEVELOPMENTS AND INTERSECTIONS

1 B

2 D

3 A

i 4, C
5. C

| -
7 A

8 D

9 A

10. B
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EQE%®§§§?%§§% UNIT PERFORMANCE TEST: DEVELOPMENTS

OBJECTIVES:
1. The student will lay out and construct an object using parallel lines.

2. The student will lay out and construct an object using radial 1ines.

3. Th

(¢

student will lay out and construct an object using triangulation.

TASK:

The student will produce the objects illustrated for this performance test.

ASSIGNMENT:

The student will do the following:

a. Develop the pattern of each object.
b. Assemble the pattern to make the object conform with the check list.

CONDITIONS:

The drawing is to be complieted in the drafting room, using the complete facilities.
The student will not use the instructor or other students as resources.

RESOURCES:

As list2d in the LEG.

ASSIGNED TASK:

To develop the 3 assigned objects illustrated to meet the criterion on the
check list.

PROCEDURE :

Use the previous LAPs and the resources as a procedural guide.

418
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.: W@gmm PERFORMANCE CHECKLIST:

OVERALL PERFORMANCE: Satisfactory Unsatisfactory

CRITERION

Met

Not Met

OBJECTIVE 1:

1. The object formed by parallel line development is complete.

2. The object formed by radial line development is complete.

3. The object formed by triangulation is complete.

CRITERION: No parts missing.

OBJECTIVE 2:

4. The three objects are to correct scale.

CRITERION: A1l measurements within 1/32".

OBJECTIVE 3:

5. The three objects are neat.

CRITERION: No unnecessary folds, cut edges even, objects clean

with no extra lines and smudges.

OBJECTIVE 4:

6. The three objects are formed by the proper methods.

CRITERION: Methods specified in "Basic Technical Drawing"

OBJECTIVE 5:

7. Objects completed within specified time.

CRITERION: Not to exceed 4 hours.
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UNIT: VORKING DRAWINGS

RATIONALE:

It is the job of the draftsman to draw the working drawings from engineers' notes or sketches.

vide all the information necessary to enable the object to be

These working drawings must pro
t be presented in a standard form common to any company.

produced. This information mus

PREREQUISITES:

Unit: 79.01.13 -- Intersections and Developments

OBJECTIVES:

prepare a set of working drawings that would enable a machinist or craftsman to make the ohject

Identify terms and definitions used with working drawings.
Identify purpose and characteristics of various working drawings.

RESOURCES:

Printed Materials

Basic Technical Drawing. Spencer and Drydon, Macmillan Company, New York.
Tatalog collection (Building Trades and Supplies).
Engineering Drawing and Graphic Technology. French and Vierck, Eleventh Edition, McGraw-

Hi1l Book Company, New York.
Mechanical Drawing. French and Svenson, Mebster Division, McGraw-Hill Book Company, New York.

Technical Drawing. Sixth Edition, Gieseche, Mitchell, Spencer and Hi11, Macmillan Company,

New York.
I Design Drafting, James Farle , Addison-Wesley, New York.

GM Engineering Stanci, (s, seneral Motors Fngineering Staff.

Eguigment

Basic Drafting Tools: See Course LEG
Blue/B8lack 1ine printer

Cutter, paper (24" or larger)

Drafting Furniture: stool, drafting
table, drafting (with T-square, parallel rule and/or drafting machine).

Prircipal Author{s): S. Vosen, J. Wheatley, C. tletterling

Fsmily Training Center. Ine.
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GENERAL INSTRUCTIONS:

This unit consists of four Learning Activity Packages (LAPs). FEach LAP will provide
specific information for completion of a Tearning activity.

The general procedure for this unit is as follows:

Read the first assigned Learning Activity Package (LAP).

Begin and complete the first assigned LAP.

Proceed to and complete each of the remaining LAPs in the unit.

Take the unit tests as described in the Unit LEG "Evaluation Procedures".

EEW AR
— S et N

PERFORMANCE ACTIVITIES:

.01 Design Considerations

.02 Detail Drawings

.03 Detailed Assembly Drawings
.04 Exploded View Drawings '

EVALUATION PROCEDURE:

When post testing:
1. The student takes a multiple-choice post test and turns it in for correction.
2. The student takes a Unit Performance Test. Successful unit complation is

meeting the listed criteria for the Performance Test.

FOLLOW-THROUGH:

The Unit Performance Test is a set of working drawings. Copies of these may be kept
by you as examples of your work.

Begin the first assigne LAP in tris unit and each LAP will be checked according to
the Performance Test criterion.




Ar

79.01.14.00
(Supplement)
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DRAFTING PORTFOLIO: WORLD OF WORK

Naturally, resume's and letters of application are essential for interviews. How-
ever, in the drafting field, a portfolio of your work may be the final determination
on thé decision to hire. You will need to present samples of your work showing the
different techniques and applications. Listed below are the drawings most 1likely

to show these. Present the one or two prints which apply most nearly to the job

to the interviewer.

Unit 05 -~ 3 prints -- ink on vellum

Unit 06 -- 5 prints -- lead on vellum
(free-hand lettering)

Unit 11 -- 1 print - ink on mylar

Unit 12 -- 4 prints ~— ink on mylar

(LeRoy lettering)

Unit 14 -- 3-4 prints - ink and lead on mylar

When you complete the course, you will have an original and one print of each drawing
listed. In additior, you will make a Tuf-Tex original copy of the drawings in Unit 14.

This Tur-Tex will be kept on file here at FTC.
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HOW TO BIND YOUR DRAWINGS:

1. Cut a strip of white paper (used blueprint paper works nicely) that is 2%"
wide and as long as the left hand edge of your drawing blueprints. You will
bind this edge.

2. Fold the 4" edge of the strip of paper in -- towards the center.

L
2

— D
J

1

!
\\\EOLD LINE

3. Fold the 1" section at the center, with %" edges folded inward.

e (% s
— 5.

8
N
! |
i
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FOLDT HERE
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79.03.14.00
(Supplement)

place folded binding over even edges of left side of blueprints. Staple the
binding in several locations to secure drawings.

5TAPLE

¢

|

IN

DRAWINGS
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S S UNIT/LAP PRETEST: WCORKING GRAWINGS
1. A drawing for use in production should contain:
a. atleastone agxiliary view.
b. top, front, and side views always.
c. as many section views as possible.
. d. only those views needed for clear and complete shape description.

2. A drawing showing how all the parts fit togetner is callied:

a design layout.

a complete drawing.
a detail drawing.

an assembly drawing.

Qoo

3. Drawings that are line-shaded, lettered in script, and protect a
manufacturer are called:

a. security drawings.
b. patent drawings.

c. detail drawings.

d. old-style drawings.

l 4. The number of details usually drawn on each sheet is:

a. four.

b. one.

c. ot 'cust five.

4. as many as will fit on the sheet.

5. An assembled machine or structure is shown on:

. an assembly drawing.
a detail drawing.

a staff section,

a bill of materials.

Qo0 ow
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6. Detailed drawings and assembly drawings are included in:

a set of working drawings.

a work flow diagram.

a set of director drawings.

. all drawings made with a computer plotter.

0T

7. On an assembly drawing, dimensions are:

drawn in isometric.
always drawn.

not drawn, as a rule.
drawn in orthographic.

QO oW

8. A working-drawing assembly is:

separate detall and assembly drawings.

a combined detail and assembly drawing.

the assembly drawing from a set of working drawings.
the complete set of working drawings.

0T

9. A drawing used to give a general idea of the exterior shape of a machine
or structure is called:

an outline assembly drawing.
a bill of materials.

an auxiliary view,

a detail drawing.

a0 op

10. A title is drawn on:

every sketch and drawing.
drawings but not sketches.
working drawings only.

. section views.

0T
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Student:

Data:

PERFORMANCE ACTIVITY: _Design Considerations

OBJECTIVES:

To identify several areas of consideration when planning a working drawing. To familiarize
the student with the design process.

EVALUATION PROCEDURE:

Correctly answer at least 8 out of 10 items on a multiple choice LAP test that measures
achievement of the objective for this LAP. The instructor will review the students out-
line on the assigned problem and evaluate the results Wwith the student.

RESOURCES:

Basic Technical Drawing -- Chapter 15.

Technical Drawing -- Chapter 14.

Engineering Drawing and Graphic Tech. -- Chapters 14 and 23.
Design Drafting, Chapters 6 and 14.

Mechanical Drawing, Chapter 13.

PROCEDURE:

1. Read the above resource(s).
2. Do a design evaluation of the lead pointer in your kit.

a. List the functions it should provide.
b. List the advantages and disadvantages of the present design.
c. Make a free-hand sketch of an improvement or change in the present design.

3. Decide what informatios is necessary to make a set of working drawings.

(List the work® 3 drawings needed a:d what would be placed on each).

NOTE: T4 above work will be done in lead on white size "A" drawing paper. lse
your best free-hand lettering style.

Review your work with your instructor.

Take the LAP test and proceed to the next LAP.

(S0 =)
L] L]

Principal Authos(s): Jere Wheatley

Familv 'I‘ninéngnﬁ‘om- [T R
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Student:

Date.

PEREORMANCE ACTIVITY: __Detail Drawings

OBJECTIVE:

Identify the characteristics and purpose of detail drawings. Prepare detail drawings.

EVALUATION PROCEDURE:

Correctly answer at least 8 out of 10 items on a multiple-choice unit test that measures
achievement of the objective for this LAP and the other LAPs for this unit.

The instructor wili examine the student's drawing for completeness, line work, dimen-
sioning, lettering and accuracy using the Unit Performance Test Criterion Checklist.

RESOURCES:

Basic Technical Drawing, Chapter 14 and 15.

Mechanical Drawing, Chapter 13.

Technical Drawing, Chapters 10, 13, 14 and Appendix.
' Engineering Drawing and Graphic Tech., Chapters 14, 15, 23, and Appendix.
t GM Standards, areas as needed.

l PROCEDURE :
1. Read the above resource(s).

2 Chose an objec* rrom those shown in Chapter 15 of Basic Technical Drawing.

Begin a preliminary of the detail drawing{s) in pencil.

-~ W

Neatiy arrange each drawing on one oOr more sheets of size B or C drawing paper.
5. Completely ink and dimension the drawings on mylar.

6. Make one blueprint copy of each completed ink drawing and submit it to the in-

I structor for his critique.

7. Take the LAP test and procede to the next LAP.

Principal Author(s): S. Vosen, J. Wheatley, C. Wetterling

| 451
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Student:
Date:
PERFORMANCE ACTIVITY: Unit (Detail) Assembly Drawings
OBJECTIVE:

Identify the characteristics and purpose of unit (Detail) assembly drawings. Prepare
a unit assembly drawing.

EVALUATION PROCEDURE:

Correctly answer at least 8 out of 10 items on a multiple-choice unit test that measures
achievement of the objective for this LAP and the other LAPs for this unit.

The instructor will examine the student's drawing for completeness, 1ine work, dimen-
sioning, lettering and accuracy using the Unit Performance Test Criterion Checklist.

RESOURCES:

Basic Technical Drawing -- Chapter 15.
Mechanical Drawing -- Chapter 13.
Technical Drawing -- Chapter 14.

GM Standards as needed.

ED and GT -- Chapter 23.

PROCEDURE:

1. Read the above rescurcc(s).

2. Begin a nreliminary of the unit (Detail) assembly drawing(s) in pencil
3. Prepare a bill of materials.

4, Completely ink the drawing on mylar.

5. Make one blueprint copy and give it to the instructor for his critique.

6. Take LAP test and procedc to the next LAP.

Principsl Author{s): S- Vosen, J. Wheatley, C. Wetterling

Family ’I‘niniéﬁdgmmr- Re.
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e Fam"}’ Date Published: 1 1=17-78

Edmlkﬂ Revised: 8-13-79
. Presram Learning Activity Package

Stugent:

Date:

PERFORMANCE ACTIVITY: EXploded View Drawings

OBJECTIVE:

Identify the characteristics and purpose of exploded view drawings. Prepare an exploded
view drawing.

EVALUATION PROCEDURE:

Correctly answer at least 8 out of 10 items on a multiple-choice unit test that measures
achievement of the objective for this LAP and the other LAPs for this unit.

The instructor will examine the student's drawing for completeness, 1ine work, dimen-
sioning, lettering and accuracy using the Unit Performance Test Criterion Checklist.

RESQURCES :

Basic Technical Drawing -- Chapter 15.
Mechanical Drawing -- Chapter 13.
Technical Drawing -- Chapter 14.

ED & GT -- Chapter 23.

Design Drafting -- Chapter 18.

PROCEDURE:
1. Read the above recourceis).

o> Begin a .reliminary of the exploded view drawing(s) in pencil. Use fsometric
representation.

3. Properly arrange all parts and proceed to make an ink drawing on mylar.

4. Make one blueprint copy and give it to the instructor for his critigue.

l 5. Take LAP test and you have it made!

I Principal Author(s): S. Vosen, J. Wheatley, C. Wetterling

Q
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Student: Fila Coda: _79.01.14.00. B2-2

(.01-.06)
Date: . Date Published: 6/21/74

Working drawings of individual parts are referred to as:

separate drawings.
detail drawings.
individual drawings.
piece drawings.

A bill cf materials is:

Qo op

how much you cve for the materials.
a parts list,

not used with working drawings.

like any monthly bill.

An assembled machine or structure is shown on:

Qoo

The

an assembly drawing.
a detail drawing.

a staff section.

a bill of materials.

purpose of an assembly drawing is:

to describe the shape of individual parts.

to show how parts fit together and suggest the function of the
antirs wunic, .

to show standard details.

to provide a bill of materials.

On an assembly drawing, hidden lines are:

aoop

left out completely.

used as needed for clarity.
always drawn,

drawn as solid lines.

4c4
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(.01-.06)
6. On an assembly drawing, dimensions are:
a. drawn in isometric.
b. always drawn.
c. notdrawn, as a rule.
d. drawn in orthographic.

7. A working—drawing assembly is:

separate detail and assembly drawings.

a combined detail and assembly drawing.

the assembly drawing from a set of working drawings.
the complete set of workirng drawings.

Q0 oo

8. All necessary information not glven directly on a drawing with
dimensions and notes is shown in:

a. the parts list.

b. the assembly drawing.

c. the section view.

d. the title and record strip.

9. A drawing used to give a general idea of the exterior shape of a
machine or structure is called:

an outline assembly drawing.
. a bill of materials.

an auxiliary view.

a detail drawing.

Q0 op

10. All *he ~Formation neces~ary to make something is given in:

a working drawing.
an assembly drawing.
an auxiliary drawing.
a sectional drawing.

oo op

=
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UNIT/LAP POST TEST ANSWER KEY: WORKING DRAWINGS
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OBJECTIVE:

Student: !:“9 Code: 79.01.14.00 -

Dste: Dats Published: 2-26-79

Date Revised: 8-13-79

UNIT PERFORMANCE TEST: WORKING DRAWIMG

The student should be able to make a working drawing which completely describes the
object and complete it in an assigned period of time.

TASKS::

1.
2.
3. Given an object, the student will provide the required jsometric sketch and ortho-

4.

ASSIGNMENTS :

Given a sketch of the object, the student will provide the required orthographic
érawing.

Given a sketch of the object, the student will provide the required isometric drawing.

graphic sketches with dimensions.
Given a representation of an object, the student will provide a Diazo print of the
required orthographic drawing.

PR e

See

. See

See
See

page
page
page
page

CONDITIONS:

YOy N

The drawings will be completed in the drafting area using the complete facilities.
The instructor and other students may not be used as resources.

RESOURCES :

As Tisted

;1 the Course LEG.

Family Training Center. ine.
467
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ASSIGNMENT:

Using the isometric sketch shown below, draw the required orthographic views in lead

on a Size "A" sheet of drawing paper. No border or title block needed as this is a pre-
liminary drawing. This drawing has a time 1imit of 1/2 hour. Check with your instructor
before starting and at the end of the 1/2 hour. (Draw 1/2 size)

CAST BRASS

4£8




Student: Fils Cods: 79.01.14.00

Date: Date Published: . 2-26-79

) PERFORMANCE CHECKLIST:  ASSIGNMENT I -- WORKING DRAWINGS

OVERALL PERFORMANCE: Satisfactory Unsatisfactory

CRITERION
Met Not Met .

[_Objective 1: Entire object is drawn in all 3 views (criterion

No lines missing)

Objective 2: Drawing is clean and neat (eriterion - ASA

standards - Technical Drawing, pages 12 and 22).

Objective 3: Drawing is iccurate to given dimensions (criteri-

on: ¥ 1/64" and * 1°.

Objective 4: Hidden and center 1ines are neat, properiy

drawn, and of appropriate contrast (criterion ASA standards -

Technical Drawing, page 20).

Objective 5: Drawing completed in specified time (criterion:

Not to exceed 1/2 hour).

e

b e =

student must meet 4 out of 5 criterion o perform satisfactorily.
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ASSIGNMENT 2:

Using the orthographic sketch shown below, draw an isometric view of the object in pencil
on a Size "A" sheet of drawing paper. No horder or title block needed as this is a pre-

Jiminary drawing. This drawing has a time limit of 1/2 hour. Check with your instructor
before starting and at the end of the 1/2 hour.

B
v "fl% JIG - | cacn
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Studlnt: FIIG Coda: 79 . 01 . 14 . 00

Date: Qats Published: 2-26-79

PRE onomic Development

Program, Inc.

N T

m\g‘m; AFB, Montena~ 80231
l\\'-,.‘l'\-" Con "X?J ‘E\\‘: MR

R R PERFORMANCE CHECKLIST: ASSIGNMENT 2: WORKING NDRAWINGS

OVERALL PERFORMANCE: Satisfactory | Unsatisfactory
CRITERION
Met Not Met

Objectives:

1 Entire object drawn. (criterion: no missing lines)

2. Proper isometric techniques used. (criterion: articles

169 and 170; Handbook of Drafting Rules)

3. Drawing is clean and neat. (criterion: ASA Standards --

Technical Drawing pages 12 and 22).

4. Drawing is accurate to given dimensions. {criterion: i

1/64" * 10,

5. Drawing completed in specified time. (criterion: not to

exceed 1/2 hour).

Student must meet 4 out of 5 criterion to complete satisfactorily

i nE S A I
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ASSIGNMENT 3:

Using the object provided by the instructor, take the necessary measurements and
sketch the orthographic views with dimensions, thern make an isometric sketch. The
sketches will be done in lead on a size B sheet of drawing paper. Mo border or title
block needed. These drawings have a time limit of one (1) hour. Check with your
instructor before starting and at the end of the hour.

ASSIGNMENT 4:

Using the caliber drawing shown below, draw the orthographic views of the object in
ink on size B vellum. Use the accepted border and title block. Make a Diazo print.
This print has a time limit of two (2) hours. Check with your instructor before
starting and at the end of two (2) hours.

/,g DRILL

\

Fillets and "ounds 1/9R

/"é DRILL

oo )
L LI W
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Studant: File Code: 79 . 01 . 14 . 00

Date: Date Published: 2-26-79
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PERFORMANCE CHECKLIST: ASSIGNMENT 3: WORKING DRAWIMGS

OVERALL PERFORMANCE: Satisfactory Unsatisfactory

CRITERION
Met Not Met

Objectives:

1. Entire object is sketched in both instances (criterion: No

missing lines).

2. Sketches are clean and neat (criterion: Para 5-1, Tech. Dwg.|)

3. Sketches are correctly proportioned (criterion: Paragraphs

5-4 and 5-10; Technical Drawings).

4. Isometric sketches are made with proper techniques (criterion:

Paragraphs 5-12 znd 5-13; Technical Drawings).

5. Orthographic sketches are made with proper techniques.

(criterion: Paragraph 5-18; Technical Drawings).

6. A11 necessary dimensions are shown on the orthographic sketcH

. . e rrert s o s e e S e oo

(criterion: Chapter 3, Handbook of Drafting Rul es).

eeecrne v s mmmthmene b . e e ot e e s = et

7. Drawing will be completed in specified time. (Criterion:

Not to exceed 1 hour).

Student must meet 5 out of 7 criterion to complete satisfactorilly.

473
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2.26.79
Date: Date Publishad: 26~7

viountsin-Pisins Educstion &
WEconomic Development

PERFORMANCE CHECKLIST: ASSIGNMENT 4: WORKING DRAWINGS

OVERALL PERFORMANCE: Satisfactory Unsatisfactory

CRITERION
Met Not Met

Objectives:

1. Entire object drawn in all views {(criterion: No missing

lines).

2. Drawing is centered (criterion: ASA Standards -- Technical

Drawings, page 167).

3. Drawings are accurate to given dimensions (criterion i_1/64"

and * 10).

4. Diazo print is clear and neat. (Criterion: A1l lines visibl

1)

and 1;ttle or no background print).

5. Drawing is inked correctly (criterion: border and title

block to ass1gned format; object lines #1 pen, hidden lines

———— e —— - ——t e —— T e

#0 pen; center lines #00 pen).

S —— — e T

6. A1l lines are properly drawn (criterion: ACA Standards --

- . - B et e Iy

Technical Drawing, page 20).

7.Drawing and print will be completed in specified time.

(Criterfion: Not to exceed 2 hours).

]:R\(:Student mus< meet 5 our "f 7 cr1ter1on +5 complete sati sfactor11y
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